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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the degradation of the 
display quality of a liquid crystal display device caused by 
alignment failure. 

SOLUTION: In the liquid crystal display device, a liquid crystal 
layer is held between a first substrate and a second substrate, 
and a first alignment film 45 is formed between the first 
substrate and the liquid crystal layer. A plurality of pixel 
electrodes 47 and a controlling layer 49 having opening 50 are 
formed between the first substrate and the first alignment film 
45. When the substrate is observed from its normal direction, 
the opening 50 is formed over the two pixel electrodes 47 
adjacent to each other and almost parallel to the rubbing 
direction. Thereby, the wall face of the first alignment film 45 
faces the direction except for the direction 55 opposite to the 
rubbing direction 53, and the first alignment film 45 is 
continuous in the part where the surface of the film has equal 
height from the surface of the first substrate in the region 
where the adjacent two pixel electrodes 47 almost parallel to 
the rubbing direction are arranged. Thereby, degradation in the 

display quality of the liquid crystal display device caused by the level difference of the first 
film 45 can be prevented. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal layer arranged between the 1st substrate and the 2nd substrate which vacate 
spacing and counter mutually, and the 1 st substrate and the 2nd substrate, Two or more pixel electrodes 
arranged between the 1st orientation film arranged between the 1st substrate and a liquid crystal layer, and 
the 1 st substrate and the 1 st orientation film, The interlayer film which is arranged between the 2nd substrate 
and a liquid crystal layer, and is arranged between each pixel electrode, the counterelectrode which counters, 
and the 1st substrate and the 1st orientation film, and has opening is included. The 1st orientation film The 
process which forms a thin film in piles to the pixel electrode and interlayer film which have been arranged 
on the front face of the 1st substrate, It is manufactured according to the process which carries out rubbing 
of the thin film in the direction of rubbing which is one direction defined beforehand. A part of opening of 
an interlayer film The wall surface which is a front face of the part which lapped with the pixel electrode 
and the level difference of said 1st orientation film has produced is a liquid crystal display component 
characterized by having countered to the direction of [ other than the opposite direction of the direction of 
rubbing ]. 

[Claim 2] The wall surface of said 1 st orientation film is a liquid crystal display component according to 
claim 1 characterized by having countered to the opposite direction of said direction of rubbing, and the 
direction of [ other than the direction of rubbing ]. 

[Claim 3] The liquid crystal layer arranged between the 1st substrate and the 2nd substrate which vacate 
spacing and counter mutually, and the 1 st substrate and the 2nd substrate, Two or more pixel electrodes 
arranged between the 1 st orientation film arranged between the 1 st substrate and a liquid crystal layer, and 
the 1st substrate and the 1st orientation film, The interlayer film which is arranged between the 2nd substrate 
and a liquid crystal layer, and is arranged between each pixel electrode, the counterelectrode which counters, 
and the 1 st substrate and the 1 st orientation film, and has opening is included. The 1 st orientation film The 
process which forms a thin film in piles to the pixel electrode and interlayer film which have been arranged 
on the front face of the 1st substrate, It is manufactured according to the process which carries out rubbing 
of the thin film in the direction of rubbing which is one direction defined beforehand. A part of opening of 
an interlayer film The part with the equal height from the 1st substrate front face of the 1st orientation film 
front face in the field where it lapped with the pixel electrode and the pixel electrode of two ****** ^as 
been arranged together with abbreviation parallel in the direction of rubbing is a liquid crystal display 
component to which it is characterized by continuing. 

[Claim 4] The liquid crystal layer arranged between the 1st substrate and the 2nd substrate which vacate 
spacing and counter mutually, and the 1 st substrate and the 2nd substrate, Two or more pixel electrodes 
arranged between the 1 st orientation film arranged between the 1 st substrate and a liquid crystal layer, and 
the 1 st substrate and the 1 st orientation film, The interlayer film which is arranged between the 2nd substrate 
and a liquid crystal layer, and is arranged between each pixel electrode, the counterelectrode which counters, 
and the 1st substrate and the 1st orientation film, and has opening is included. The 1st orientation film The 
process which forms a thin film in piles to the pixel electrode and interlayer film which have been arranged 
on the front face of the 1st substrate, It is the liquid crystal display component which is manufactured 
according to the process which carries out rubbing of the thin film in the direction of rubbing which is one 
direction defined beforehand, and is characterized by opening of said interlayer film having lapped in the 
direction of rubbing ranging over the pixel electrode of two ****** together with abbreviation parallel. 
[Claim 5] opening of said interlayer film is in said direction of rubbing together with abbreviation parallel at 
the direction side of rubbing of the pixel electrodes of two ******__ on the other hand — from the edge by 
the side of the direction of rubbing of a pixel electrode — this — the liquid crystal display component 
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according to claim 4 characterized by having reached the edge by the side of this opposite direction of the 
another side pixel electrode in this opposite direction side of the two pixel electrodes. 
[Claim 6] The edge by the side of the direction which intersects perpendicularly in the direction of rubbing 
of opening of said interlayer film is a liquid crystal display component according to claim 4 characterized by 
being the direction of rubbing, and abbreviation parallel. 

[Claim 7] The level difference of the wall surface which has countered to said direction of rubbing among 
the wall surfaces which are front faces of the part which the level difference of said 1st orientation film has 
produced is a liquid crystal display component according to claim 4 characterized by being less than ten 
percent of the maximum thickness of the part which counters said pixel electrode of said liquid crystal layer. 

[Claim 8] Said pixel electrode consists of the transparency section which penetrates light, and the reflective 
section which reflects the light which comes from said liquid crystal layer side. Said interlayer film It is 
arranged between the reflective section of said pixel electrode, and said 1st substrate. Opening of said 
interlayer film The light which passed the 1st optical path which laps with the transparency section of said 
pixel electrode, and carries out sequential passage of said 1 st substrate, said pixel electrode transparency 
section, said liquid crystal layer, said counterelectrode, and said 2nd substrate, And at least one side of the 
light which passed the 2nd optical path which passes said 2nd substrate, said counterelectrode, and said 
liquid crystal layer, is reflected in said pixel electrode reflective section, and re-passes said liquid crystal 
layer, said counterelectrode, and said 2nd substrate The liquid crystal display component according to claim 
1 to 7 characterized by s'etting up the thickness of said interlayer film so that it may be used for a display and 
the phase contrast of the light before and behind passage of the 1st optical path and the phase contrast of the 
light before and behind passage of the 2nd optical path may be in agreement. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component which performs 

rubbing processing at the time of formation of the orientation film. 

[0002] 

[Description of the Prior Art] The liquid crystal display is widely used for the camera one apparatus video 
tape recorder (VTR) which is a thin shape and was equipped with portable information devices, such as OA 
equipment, such as a word processor and a personal computer, and an electronic notebook, and a monitor 
taking advantage of the description that power consumption is low. The liquid crystal display is equipped 
with the liquid crystal display component from which two or more pixels have been arranged in the shape of 
a matrix and which they consisted of at least. Unlike the spontaneous light type display represented by a 
cathode-ray tube and EL display, a liquid crystal display displays using the light from the liquid crystal 
display component outside. In the liquid crystal display of a transparency mold, the tooth-back light source 
realized with fluorescence tubing etc. is arranged at the tooth back of a liquid crystal display component, 
and the light which it is emitted from the tooth-back light source, and carries out incidence to a liquid crystal 
display component is used for a display. In the liquid crystal display of a reflective mold, the reflecting plate 
is arranged at the tooth back of a liquid crystal display component, and the outdoor daylight which carries 
out incidence to a liquid crystal display component from the front face of a liquid crystal display component 
is used for a display. 

[0003] A transparency mold liquid crystal display can perform the bright display with high contrast, without 
being influenced by the brightness of the perimeter of equipment since it displays using the tooth-back light 
source. Since the power consumption of the tooth-back light source occupies 50% or more of the total power 
consumption of a transparency mold liquid crystal display, the power consumption of the whole 
transparency mold liquid crystal display tends to become large. Moreover, when a transparency mold liquid 
crystal display is set under an extremely bright environment, visibility tends to fall under fine weather. Since 
the tooth-back light source is not used for a reflective mold liquid crystal display, it can lessen power 
consumption of the whole equipment substantially. As for a reflective mold liquid crystal display, the 
brightness and contrast of a display are influenced according to operating environments, such as brightness 
of the perimeter of equipment. 

[0004] The applicant for this patent has proposed the mold liquid crystal display both for transparency 
reflective having the function of both a transparency mold and a reflective mold (it is henceforth called for 
short "the mold LCD in two ways") in JP,1 1-1 0941 7, A, in order to solve the trouble of a transparency mold 
and a reflective mold liquid crystal display. For the mold LCD in two ways, the transparency field which 
can penetrate the light from the tooth-back light source in the field for 1 pixel of a liquid crystal display 
component, and the reflective field in which outdoor daylight can be reflected are **** rare ******. When 
dark in the perimeter of equipment, the mold LCD in two ways is used as a transparency mold liquid crystal 
display which displays using the light which was emitted from the tooth-back light source and passed 
through the transparency field. When bright in the perimeter of equipment, the mold LCD in two ways is 
used as a reflective mold liquid crystal display which displays by reflecting outdoor daylight in the high 
reflective field of the rate of a light reflex. 

[0005] In the liquid crystal display component of the mold both for transparency reflective (it is henceforth 
called "the mold in two ways" for short) with which the mold LCD in two ways is equipped, a liquid crystal 
layer intervenes between the main substrate section containing an insulating substrate, and the opposite 
substrate section containing the substrate which has translucency. Drawing 7 is the partial amplification top 



http : // w ww4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 



7/20/2006 



,JP,2001-042332,A [DETAILED DESCRIPTION] 



Page 2 of 21 



view of the field for 2 pixels of the main substrate section of the liquid crystal display component in the 
mold LCD in two ways. Drawing 8 is the A-A end view of the main substrate section of drawing 7 . The 
liquid crystal display component of drawing 7 has composition of the active-matrix mold which used 3 
terminal component as a switching element. 

[0006] In the main substrate section 1 , the transparency field 4 and the reflective field 5 are set to the field 3 
for 1 pixel of the liquid crystal layer side front face of the 1st insulating substrate 2. It is formed in the 
transparency field 3 from ITO (indium-stannic acid ghost), and the pixel electrode transparency section 6 
which can penetrate light is arranged. It is formed in the reflective field 4 from aluminum, and the pixel 
electrode reflective section 7 which can reflect light is arranged. The pixel electrode transparency section 6 
and the pixel electrode reflective section 7 constitute the pixel electrode 8 for 1 pixel. Between the pixel 
electrode reflective section 7 and the 1st substrate 2, the adjustment layer 9 which consists of the resin of an 
insulating material intervenes. The wiring 10 in connection with control of the pixel electrode 8 is arranged 
in the perimeter of the pixel field 3 of the 1st substrate front face. The adjustment layer 9 has extended not 
only to the reflective field 5 but to the field around the pixel field 3, and has covered wiring 10. The 
orientation film 1 1 is formed in the location which touches the liquid crystal layer of the main substrate 
section 1 recently. In addition, some orientation film 1 1 is omitted in drawing 7 . 

[0007] If the mold LCD in two ways has composition which has arranged the polarizing plate to the front- 
face side of a liquid crystal display component at least, it is necessary to plan consistency of the optical path 
length of the efficiency of light who uses for a display in case the mold LCD in two ways operates as a 
transparency mold liquid crystal display, and the optical path length of the efficiency of light who uses for a 
display in case the mold LCD in two ways operates as a reflective mold liquid crystal display. The 
adjustment layer 9 is a member for optical-path-length adjustment. By adjusting the thickness of the 
adjustment layer 9, the difference of the thickness of the liquid crystal layer of the transparency field 4 and 
the thickness of the liquid crystal layer of the reflective field 5 is adjusted, and two kinds of above- 
mentioned optical path lengths are adjusted. The thickness of the adjustment layer 9 has one half extent of 
the thickness of the part which faces the transparency field of a liquid crystal layer, and when the thickness 
of the part which faces the transparency field of a liquid crystal layer is 5.0 micrometers, the thickness of the 
adjustment layer 9 is 2.5 micrometers. 

[0008] The liquid crystal display component of the mold in two ways is equipped with the addition part by 
volume for every pixel depending on the case. Drawing 9 is the partial amplification top view of the field for 
2 pixels of the main substrate section 1 3 of the liquid crystal display component of the mold in two ways 
equipped with the addition part by volume. Drawing 10 is the B-B end view of the main substrate section 13 
of drawing 7 . The configuration of those other than main substrate section 13 of the liquid crystal display 
component of drawing 9 is equal to the configuration of the liquid crystal display component of drawing 7 . 
The same reference mark is given to the components which have the function same among the components 
of the main substrate section 13 of drawing 9 as the components of the main substrate section 1 of drawing 
7 , and explanation is omitted. In addition, the publication of some orientation film 1 1 is omitted with the 
top view of drawing 9 . 

[0009] The liquid crystal display component of drawing 9 has composition of the active-matrix mold which 
used 3 terminal component as a switching element. In the main substrate section 1 3 of drawing 9 , the 
common wiring 14 for addition capacity is arranged on the liquid crystal layer side front face of the 1st 
substrate 2 so that it may become a passage and the wiring 10 for control, and parallel about the location 
[ directly under ] of the pixel electrode reflective section 7. The part which the common wiring 14 and the 
pixel electrode reflective section 7 superimpose through the adjustment layer 9 functions as an addition part 
by volume 15 of a pixel. The pixel electrode transparency section 6 has extended to the reflective field 4, 
and has lapped with the pixel electrode reflective section 7 through the adjustment layer 9. The pixel 
electrode reflective section 7 is electrically connected with the pixel electrode transparency section 6 
through the contact hole 16 established in the adjustment layer 9. 
[0010] 

[Problem(s) to be Solved by the Invention] In the main substrate sections 1 and 1 3 of the liquid crystal 
display component of the mold LCD in two ways explained by drawing 7 - drawing 1 0 , it originates in the 
adjustment layer 9 of liquid crystal thickness, and a level difference arises on orientation film 1 1 front face 
near the boundary of the transparency field 4 and the reflective field 5. The level difference of the 
orientation film 1 1 resulting from the adjustment layer 9 is produced on the whole substrate front face at a 
rear spring supporter and every place. 

[001 1] The orientation film 1 1 of the main substrate sections 1 and 13 is formed by performing orientation 
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processing to the thin film which applies the ingredient of the orientation film on the 1st substrate 2 after 
pixel electrode 8 formation, and consists of an applied ingredient. Specifically for orientation processing, a 
rubbing roller carries out rubbing of the thin film front face which consists of a spreading ingredient in the 
predetermined direction 1 8 of rubbing, applying a predetermined pressure. Since irregularity is shown in a 
thin film front face when the adjustment layer 9 is formed in the main substrate sections 1 and 13, compared 
with heights, the effectiveness of orientation processing becomes weak, and, as for the crevice on the front 
face of a thin film, orientation processing of the whole orientation film front face is not carried out at 
homogeneity. 

[0012] In the main substrate section of drawing 7 , the wall surface which is a part with the level difference 
resulting from the adjustment layer 9 in orientation film 1 1 front face is a taper configuration. Although the 
pre tilt angle of the about 21 wall surface [ which counters in the direction 18 of rubbing among the wall 
surfaces of the orientation film 1 1 ] liquid crystal molecule 22 differs the effect of a taper configuration from 
the pre tilt angle of the about 23 flat part [ which does not have the level difference of orientation film 1 1 
front face by the carrier beam ] liquid crystal molecule 24, the direction of both liquid crystal molecules 22 
and 24 where a tilt is carried out is equal to mutual. The wall surface 21 which counters in the direction 18 
of rubbing hardly affects a display. In order that the liquid crystal molecule 26 near the wall surface 25 
which counters the opposite direction of the direction of rubbing of orientation film 1 1 front face may start 
along with this wall surface 25, the direction as for which the this about 25 wall surface liquid crystal 
molecule 26 carries out a tilt differs from the direction as for which the about 23 flat part [ without the level 
difference of orientation film 1 1 front face ] liquid crystal molecule 24 carries out a tilt. The about 25 wall 
surface [ which counters the direction 1 8 of rubbing and an opposite direction ] liquid crystal molecule 26 is 
in the condition that the predetermined direction of a tilt inclines to hard flow, and the condition of the so- 
called reverse tilt. Consequently, the disclination line 27 is generated between a field with the wall surface 
25 which counters the direction 1 8 of rubbing, and an opposite direction, and the field as for which the 
liquid crystal molecule is carrying out orientation normally, and the reverse tilt domain 28 is generated to a 
field with the wall surface 25 which counters the direction 18 of rubbing, and an opposite direction. The 
display grace of the mold LCD in two ways which has the main substrate section 1 of drawing 7 by this 
falls. 

[0013] In the main substrate section 13 of drawing 9 , the part which laps with the common wiring 14, and 
the part which laps with wiring 10 have convex in the orientation film front face in the field for 1 pixel. The 
29 or about 30 wall surface [ which counters the direction of rubbing and opposite direction for these 
heights ] liquid crystal molecule is in the condition of a reverse tilt. Consequently, since the disclination line 
27 is generated between a field with the wall surfaces 29 and 30 which counter the opposite direction of the 
direction 1 8 of rubbing, and the field as for which the liquid crystal molecule is carrying out orientation 
normally and the reverse tilt domain 28 is generated to a field with the wall surfaces 29 and 30 which 
counter the direction 1 8 of rubbing, and an opposite direction, the display grace of the mold LCD in two 
ways which has the main substrate section 13 of drawing 9 falls. 

[0014] The object of this invention is offering the liquid crystal display component with which generating of 
the poor display resulting from poor orientation is prevented in the liquid crystal display component which 
has the orientation film formed using rubbing processing by reducing the orientation membranous wall side 
which counters the opposite direction of the direction 1 8 of rubbing as much as possible. 
[0015] 

[Means for Solving the Problem] The 1 st substrate and the 2nd substrate which this invention vacates 
spacing and counter mutually, The 1st orientation film arranged between the liquid crystal layer arranged 
between the 1 st substrate and the 2nd substrate, and the 1 st substrate and a liquid crystal layer, Two or more 
pixel electrodes arranged between the 1 st substrate and the 1 st orientation film, and the counterelectrode 
which is arranged between the 2nd substrate and a liquid crystal layer, and counters with each pixel 
electrode, The interlayer film which is arranged between the 1st substrate and the 1st orientation film, and 
has opening is included. The 1st orientation film The process which forms a thin film in piles to the pixel 
electrode and interlayer film which have been arranged on the front face of the 1st substrate, It is 
manufactured according to the process which carries out rubbing of the thin film in the direction of rubbing 
which is one direction defined beforehand. A part of opening of an interlayer film The wall surface which is 
a front face of the part which lapped with the pixel electrode and the level difference of said 1 st orientation 
film has produced is a liquid crystal display component characterized by having countered to the direction of 
[ other than the opposite direction of the direction of rubbing ]. 

[0016] If this invention is followed, in a liquid crystal display component, the wall surface which counters 
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the 1 st orientation film by the side of the 1 st substrate in the direction of rubbing and an opposite direction 
does not exist. The reverse tilt domain and disclination resulting from the wall surface which counters the 
direction of rubbing and an opposite direction in a liquid crystal display by this do not occur. Therefore, 
deterioration of the display grace resulting from the disclination in a liquid crystal display component is 
prevented. 

[0017] Moreover, the liquid crystal display component of this invention is characterized by the wall surface 
of said 1 st orientation film having countered to the opposite direction of said direction of rubbing, and the 
direction of [ other than the direction of rubbing ]. 

[0018] If this invention is followed, in a liquid crystal display component, both wall surfaces which 
originate in an interlayer film and counter the 1st orientation film by the side of the 1st substrate in the 
opposite direction of the direction of rubbing and the direction of rubbing exist. The interlayer film should 
just be formed in the band-like configuration as [ the direction of rubbing and whose a longitudinal direction 
are abbreviation parallel ] in order to form the 1 st orientation film in this way. The edge of the interlayer 
film leading to the wall surface which counters said opposite direction by this can be lost easily and 
thoroughly. 

[0019] The 1st substrate and the 2nd substrate which this invention vacates spacing and counter mutually, 
The 1st orientation film arranged between the liquid crystal layer arranged between the 1st substrate and the 
2nd substrate, and the 1 st substrate and a liquid crystal layer, Two or more pixel electrodes arranged 
between the 1 st substrate and the 1 st orientation film, and the counterelectrode which is arranged between 
the 2nd substrate and a liquid crystal layer, and counters with each pixel electrode, The interlayer film which 
is arranged between the 1st substrate and the 1st orientation film, and has opening is included. The 1st 
orientation film The process which forms a thin film in piles to the pixel electrode and interlayer film which 
have been arranged on the front face of the 1 st substrate, It is manufactured according to the process which 
carries out rubbing of the thin film in the direction of rubbing which is one direction defined beforehand. A 
part of opening of an interlayer film The part with the equal height from the 1 st substrate front face of the 
1 st orientation film front face in the field where it lapped with the pixel electrode and the pixel electrode of 
two ****** has been arranged together with abbreviation parallel in the direction of rubbing is a liquid 
crystal display component characterized by continuing. 

[0020] If this invention is followed, in the liquid crystal display component, opening of an interlayer film is 
prepared so that a part with equal height may continue from a part with the equal level difference in the field 
where each pixel electrode of two ****** has been arranged together with parallel in the direction of 
rubbing, i.e., the substrate front face in said 1st orientation film. By this, it is between the pixel electrodes of 
two ******, and becomes small enough at the direction of rubbing, an opposite direction, and extent to 
which the disclination to which the magnitude of the 1st orientation membranous wall side which counters 
originates in this wall surface does not affect display grace. Thus, since the liquid crystal display is 
constituted so that the wall surface which counters the opposite direction of the direction of rubbing may be 
reduced as much as possible, a liquid crystal display component can prevent deterioration of the display 
grace resulting from disclination certainly. 

[0021] The 1st substrate and the 2nd substrate which this invention vacates spacing and counter mutually, 
The 1 st orientation film arranged between the liquid crystal layer arranged between the 1 st substrate and the 
2nd substrate, and the 1 st substrate and a liquid crystal layer, Two or more pixel electrodes arranged 
between the 1 st substrate and the 1 st orientation film, and the counterelectrode which is arranged between 
the 2nd substrate and a liquid crystal layer, and counters with each pixel electrode, The interlayer film which 
is arranged between the 1st substrate and the 1st orientation film, and has opening is included. The 1st 
orientation film The process which forms a thin film in piles to the pixel electrode and interlayer film which 
have been arranged on the front face of the 1 st substrate, It is manufactured according to the process which 
carries out rubbing of the thin film in the direction of rubbing which is one direction defined beforehand, 
and opening of said interlayer film is a liquid crystal display component characterized by having lapped in 
the direction of rubbing ranging over the pixel electrode of two ****** together with abbreviation parallel. 
[0022] If this invention is followed, in the liquid crystal display component, opening of an interlayer film is 
formed so that the pixel electrode of two ****** may be straddled together with abbreviation parallel in the 
direction of rubbing. Of this, the field where an interlayer film does not exist between the pixel electrodes of 
two ****** is formed in the direction of rubbing together with abbreviation parallel. The field of the pixel 
electrodes of said two ****** which does not lap with the interlayer film of a pixel electrode on the other 
hand follows the field which does not lap with the interlayer film of the another side pixel electrode of the 
pixel electrodes of said two ****** through a field without a pixel inter-electrode interlayer film. Thus, 
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when continuing without the field which does not lap with the interlayer film of a pixel electrode becoming 
independent for every pixel, the 1st orientation membranous wall side which originates at the edge of an 
interlayer film in a continuous field does not exist. It decreases rather than the number or magnitude of the 
1 st orientation membranous wall side where the number or magnitude of the 1 st orientation membranous 
wall side which originates in the edge of the interlayer film in the liquid crystal display of this invention, and 
counters the opposite direction of the direction of rubbing by this originates in the edge of the interlayer film 
in the liquid crystal display component of the conventional technique, and counters the opposite direction of 
the direction of rubbing. Thus, since the liquid crystal display is constituted so that the wall surface which 
counters the opposite direction of the direction of rubbing may be reduced as much as possible, deterioration 
of the display grace resulting from the disclination in a liquid crystal display component is prevented 
certainly. 

[0023] moreover, the liquid crystal display component of this invention has opening of said interlayer film 
in said direction of rubbing together with abbreviation parallel at the direction side of rubbing of the pixel 
electrodes of two ****** ~ on the other hand ~ from the edge by the side of the direction of rubbing of a 
pixel electrode — this — it is characterized by having reached the edge by the side of this opposite direction 
of the another side pixel electrode in this opposite direction side of the two pixel electrodes. 
[0024] if this invention is followed, in a liquid crystal display component, opening of an interlayer film is in 
said direction of rubbing together with abbreviation parallel at the direction side of rubbing of the pixel 
electrodes of two ******__ on the other hand — from the edge by the side of the direction of rubbing of a 
pixel electrode — this — the edge by the side of this opposite direction of the another side pixel electrode in 
this opposite direction side of the two pixel electrodes is reached. By this, said 1st orientation membranous 
wall side which originates in the edge of an interlayer film and counters on the other hand in said opposite 
direction in the field from the edge by the side of the direction of rubbing of a pixel electrode to the edge by 
the side of this opposite direction of an another side pixel electrode does not exist. In the liquid crystal 
display which has such an interlayer film, the reverse tilt domain and disclination resulting from the wall 
surface which counters the direction of rubbing and an opposite direction do not occur. Therefore, a liquid 
crystal display component can prevent deterioration of the display grace resulting from disclination. 
[0025] Moreover, the edge by the side of the direction where the liquid crystal display component of this 
invention intersects perpendicularly in the direction of rubbing of opening of said interlayer film is 
characterized by being the direction of rubbing, and abbreviation parallel. 

[0026] If this invention is followed, in the liquid crystal display component, the edges by the side of the 
direction which intersects perpendicularly in the direction of rubbing of opening of an interlayer film are 
abbreviation parallel in the direction of rubbing. The orientation membranous wall side which counters with 
the opposite direction of the direction of rubbing between the pixel electrodes of two ****** together with 
parallel by this in the direction of rubbing does not exist. Therefore, a liquid crystal display component can 
prevent deterioration of the display grace resulting from disclination still more certainly. 
[0027] Moreover, the level difference of the wall surface which has countered to said direction of rubbing 
among the wall surfaces which are front faces of a part where the level difference of said 1 st orientation film 
has produced the liquid crystal display component of this invention is characterized by being less than ten 
percent of the maximum thickness of the part which counters said pixel electrode of said liquid crystal layer. 

[0028] If this invention is followed, in the liquid crystal display component, the level difference of the wall 
surface which has countered to the opposite direction of the direction of rubbing of the orientation film by 
the side of the 1 st substrate is larger than 0, and has become the value of less than ten percent of the 
maximum thickness of the part which counters the pixel electrode of a liquid crystal layer. The wall surface 
which has the level difference of less than ten percent of said maximum thickness does not affect rubbing 
processing. Therefore, if the level difference of the 1 st orientation membranous wall side which counters the 
opposite direction of the direction of rubbing left behind to the 1st orientation film is stopped by said less 
than ten percent of maximum thickness, the 1 st orientation membranous wall side which laps with the end 
face on the pixel electrode of an interlayer film countering in the direction of [ other than the direction of / 
other than the opposite direction of the direction of rubbing / or the direction of rubbing, and said opposite 
direction ], generating of a reverse tilt domain and disclination can be prevented. A liquid crystal display 
component can prevent deterioration of the display grace resulting from disclination certainly by this. 
[0029] The liquid crystal display component of this invention moreover, said pixel electrode It consists of 
the transparency section which penetrates light, and the reflective section which reflects the light which 
comes from said liquid crystal layer side. Said interlayer film It is arranged between the reflective section of 
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said pixel electrode, and said 1st substrate. Opening of said interlayer film The light which passed the 1st 
optical path which laps with the transparency section of said pixel electrode, and carries out sequential 
passage of said 1st substrate, said pixel electrode transparency section, said liquid crystal layer, said 
counterelectrode, and said 2nd substrate, And at least one side of the light which passed the 2nd optical path 
which passes said 2nd substrate, said counterelectrode, and said liquid crystal layer, is reflected in said pixel 
electrode reflective section, and re-passes said liquid crystal layer, said counterelectrode, and said 2nd 
substrate It is characterized by setting up the thickness of said interlayer film so that it may be used for a 
display and the phase contrast of the light before and behind passage of the 1st optical path and the phase 
contrast of the light before and behind passage of the 2nd optical path may be in agreement. 
[0030] If this invention is followed, the liquid crystal display component has composition of the mold both 
for transparency reflective. The interlayer film of a liquid crystal display component is used for adjustment 
of the phase contrast of the light before and behind passage of the 1st optical path, and the phase contrast of 
the light before and behind passage of the 2nd optical path, or [ that the wall surface which counters the 
opposite direction of the direction of rubbing of the 1 st orientation film front face by the side of the 1 st 
substrate does not exist in such a liquid crystal display component ] — or since it is decreasing as much as 
possible, generating of the reverse tilt domain and disclination resulting from this wall surface is fully 
suppressed. Therefore, the liquid crystal display component of the mold in two ways can prevent 
deterioration of the display grace resulting from disclination. 
[0031] 

[Embodiment of the Invention] Drawing 1 is the partial amplification top view of main substrate section 
33 A which the liquid crystal display component 33 of the mold in two ways which is the gestalt of operation 
of the 1st of this invention has. Drawing 2 is the partial expanded sectional view of the mold liquid crystal 
display 31 both for transparency reflective equipped with the liquid crystal display component 33 of 
drawing 1 (it is henceforth called for short "the mold LCD in two ways"). Drawing 1 and drawing 2 are 
doubled and explained. The cross section of the mold LCD 31 in two ways of drawing 2 includes the C-C 
cross section of main substrate section 33A of drawing 1 . In addition, in the top view of drawing 1 , the 
publication of some 1st orientation film 45 mentioned later is omitted. 

[0032] The mold LCD 31 in two ways includes the 1st polarizing plate 35, the 2nd polarizing plate 36, the 
1st optical compensating plate 37, the 2nd optical compensating plate 38, and the light source 39 other than 
the liquid crystal display component 33 of the mold in two ways. Each optical compensating plates 37 and 
38 are realized by the quarter- wave length plate. Roughly, the liquid crystal display component 33 contains 
the 1st substrate 41, the 2nd substrate 42, the liquid crystal layer 43, the 1st orientation film 45, the 2nd 
orientation film 46, two or more pixel electrodes 47, the pixel electrode 47 and the counterelectrode 48 of 
the same number, and the adjustment layer 49 of liquid crystal thickness. 

[0033] The 1st substrate 41 and the 2nd substrate 42 have translucency, they vacate spacing and opposite 
arrangement is carried out. As for the 1st substrate 41, inside [ it is two substrates 41 and 42 ] has insulation 
at least. The liquid crystal layer 43 is arranged between two substrates 41 and 42. The 1st orientation film 45 
is arranged between the 1st substrate 41 and the liquid crystal layer 43. The 2nd orientation film 46 is 
arranged between the 2nd substrate 42 and the liquid crystal layer 43. The orientation film 45 and 46 of two 
sheets touches the liquid crystal layer 43 recently. All the pixel electrodes 47 are arranged between the 1 st 
substrate 41 and the 1st orientation film 45. Each counterelectrode 48 is arranged between the 2nd substrate 
42 and the 2nd orientation film 46, and counters with each pixel electrode 47. The adjustment layer 49 is an 
interlayer film which intervenes between the 1st substrate 41 and the 1st orientation film 47, and has at least 
one opening 50. The single opening 50 of the adjustment layer 49 is arranged so that it may lap with the 
pixel electrode of two ****** together with abbreviation parallel in the direction 53 of rubbing mentioned 
later. 

[0034] The part pinched with the pixel electrode 47 and the counterelectrode 48 constitutes the pixel. The 
field by the side of the liquid crystal layer 23 of the 1st substrate 41 where each pixel electrode 47 in a front 
face 51 has been arranged on the other hand is called the pixel field 52. The part which consists of the 
member between the 1st substrate 41 in the liquid crystal display component 33 and the 1st substrate 41, and 
the liquid crystal layer 43 is named "main substrate section 33 A" generically. The 1st orientation film 45 
touches the liquid crystal layer 63 rather than any member in main substrate section 33 A recently. The part 
which consists of the member between the 2nd substrate 42 in the liquid crystal display component 33 and 
the 2nd substrate 42, and the liquid crystal layer 43 is named "opposite substrate section 33B" generically. 
[0035] The 1st orientation film 45 is manufactured according to the process which carries out rubbing of the 
thin film in the direction 53 of rubbing which is one direction beforehand determined to the pixel electrode 
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47 and the adjustment layer 49 of the 1st substrate 41 which have already been arranged on the front face 51 
on the other hand as the process which forms a thin film in piles. Like the 1st orientation film 45, the 2nd 
orientation film 45 may be manufactured according to the membrane formation process and rubbing process 
of a thin film, and may be manufactured using the other manufacture technique, for example, vacuum 
deposition. 

[0036] As for the front face (a "wall surface" is called henceforth) of a part with the level difference of the 
1st orientation film 45, it is desirable to have countered to the direction 53 of rubbing and the direction of 
[ other than direction ("direction of reverse rubbing" is called henceforth) 55 of objection ]. When the wall 
surface which counters in the direction 55 of reverse rubbing remains in the 1st orientation film 45, the level 
difference of the wall surface which remains is larger than 0, and it is desirable that it is the value of less 
than ten percent of the maximum thickness dt of the part which counters the pixel electrode 47 of the liquid 
crystal layer 43. With the gestalt of this operation, the wrap orientation membranous wall side 54 has 
countered the end face of the adjustment layer 49 which is in the pixel field 52 among the wall surfaces of 
the 1st orientation film 45 to the direction 55 of reverse rubbing, and the directions of the remainder other 
than direction of rubbing 53. all between the 1st orientation film 45 and the 1st substrate 41 — the level 
difference of a wrap orientation membranous wall side has become said less than ten percent of maximum 
thickness dt about the end face of residual members other than adjustment layer 49 of the material. 
[0037] With the gestalt of this operation, since the liquid crystal display component 33 is a mold in two 
ways, the pixel electrode 47 consists of the reflective section 47 which consists of a conductive ingredient 
which can reflect light, and the transparency section 48 which consists of a conductive ingredient which can 
penetrate light. The pixel electrode reflective section 57 is arranged to the reflective field 71 in which the 
light in the pixel field 52 should be reflected. The pixel electrode transparency section 58 is arranged to the 
transparency field 72 which should make the light in the pixel field 52 penetrate. 

[0038] In the mold liquid crystal display component 33 in two ways, the adjustment layer 49 is used in order 
to adjust the thickness dr of the part which counters the pixel electrode reflective section 57 of the liquid 
crystal layer 43, i.e., the thickness of the liquid crystal layer reflective section. The adjustment layer 49 
intervenes between the reflective section 47 and the 1st substrate 41. The opening 50 of the adjustment layer 
49 was seen from [ of 1st substrate 41 front face ] the normal, and has lapped with the transparency section 
58. In the liquid crystal display component 33 of the mold in two ways, the maximum thickness dt of the 
part which counters the pixel electrode 47 of the liquid crystal layer 43 is the thickness of the part which 
counters the pixel electrode transparency section 58 of the liquid crystal layer 43, i.e., the thickness of the 
liquid crystal layer transparency section. 

[0039] Two polarizing plates 35 and 36 have countered on both sides of the liquid crystal display 
component 33. The 1st optical compensating plate 37 intervenes between the 1st polarizing plate 35 and the 
1st substrate 41. The 2nd optical compensating plate 38 intervenes between the 2nd polarizing plate 36 and 
the 2nd substrate 42. The 1st polarizing plate 35 intervenes between the 1st optical compensating plate 37 
and the light source 39. The 2nd polarizing plate 36 side of the mold LCD 31 in two ways is a front-face 
side of the mold LCD 31 in two ways, and the light source 39 side of the mold LCD in two ways is a tooth- 
back side of the mold LCD 3 1 in two ways. A user attends the mold LCD 3 1 in two ways from the front- 
face side of the mold LCD 3 1 in two ways. 

[0040] With the gestalt of this operation, in more detail, since the liquid crystal display component 33 is a 
liquid crystal display component of the active-matrix mold in which color display is possible, the liquid 
crystal display component 33 contains further the switching element 65 of the signal line 62 of two or more 
two or more [61 or ] scanning lines, an interlayer insulation film 63, the pixel electrode 47, and the same 
number, two or more light filter layers 69, and the protection- from-light layer 70. The switching element 65 
is realized by the gestalt of this operation by the thin film transistor (TFT) which is 3 terminal component. 
There are the two pixel electrode reflective sections 57 per pixel. The concrete configuration of the liquid 
crystal display component 33 is as follows. 

[0041] The 1st substrate 41 has the composition that the base coat film of the substrate which has 
translucency and insulation which has insulation in a field on the other hand is formed. All the scanning 
lines 61 vacate spacing mutually in parallel with mutual, and are arranged on the one side front face 51 of 
the 1st substrate 41. All the signal lines 62 vacate spacing mutually in parallel with mutual, and are arranged 
on the one side front face 51 of the 1st substrate 41 . From [ on the front face 51 of one side of the 1st 
substrate 41 ] a normal, the longitudinal direction of the scanning line 61 and the longitudinal direction of a 
signal line 62 are seen, and lie at right angles. With the gestalt of this operation, the longitudinal direction of 
a signal line 62 is the direction 53 of rubbing, and parallel. The interlayer insulation film 63 intervened 
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between the scanning line 61 and a signal line 62, and has covered the one side surface 51 whole of the 1st 
substrate 41 . The pixel electrode 47 and the adjustment layer 49 intervene between an interlay er insulation 
film 63 and the 1st orientation film 45. 

[0042] The rectangle field surrounded with the scanning line 61 and a signal line 62 is equivalent to the 
pixel field 52. Two or more pixel fields 52 are located in a line in the shape of a matrix. The train of the 
array of a pixel field or the direction of a line is the direction 52 of rubbing, and abbreviation parallel. In the 
single pixel field 52, the reflective field 71 is divided by the transparency field 72 two. The irregularity of 
the shape of a continuous wave is formed in the front face of the adjustment layer 49. In order to form 
irregularity in adjustment layer 49 front face, as for the adjustment layer 49, being formed with the 
photosensitive resin film is desirable. 

[0043] The pixel electrode 47 is arranged to each one pixel field 52 of every. It sees from [ of the 1st 
substrate 41 ] a normal, and the single pixel electrode transparency section 58 is arranged between the two 
pixel electrode reflective sections 57 in the single pixel field 52. The pixel electrode reflective section 57 is 
formed of aluminum that what is necessary is to just be formed from a conductive ingredient with a 
comparatively high reflection factor. The pixel electrode transparency section 58 is formed from ITO (tin- 
indium-oxide) that what is necessary is to just be formed from a conductive ingredient with comparatively 
high transmission. The reflective section 47 and the transparency section 58 may be formed from aluminum 
and another ingredients other than ITO. 

[0044] The two pixel electrode reflective sections 57 and the pixel electrode transparency section 58 which 
constitute the single pixel electrode 47 are connected electrically. For connection, the edge of each pixel 
electrode reflective section 57 covers the end face of the adjustment layer 49, and is extended, and it is 
directly in contact with the pixel electrode transparency section 58. The pixel electrode reflective section 57 
and the pixel electrode transparency section 58 are easily connectable with this. The configuration of not 
only the above-mentioned configuration but others [ configuration / for connection ] of the pixel electrode 
reflective section 57 and the pixel electrode transparency section 58 may be used. For example, a contact 
hole is formed in the location [ directly under ] of the pixel electrode reflective section 57 of right and left of 
the adjustment layer 49, respectively, the pixel electrode transparency section 58 is extended to the location 
[ directly under ] of this contact hole, and the pixel electrode reflective section 57 on either side may be 
connected to the pixel electrode transparency section 58 through this contact hole. 

[0045] In each corner of each pixel field 52, one TFT65 which is a switching element is arranged. The gate 
electrode 66 of TFT65 is connected with the scanning line 61, and the source electrode 67 of TFT65 is 
connected with a signal line 62. The above-mentioned adjustment layer 49 intervenes between the drain 
electrode 68 of TFT65, and the pixel electrode reflective section 57. The drain electrode 68 is connected 
with the pixel electrode reflective section 57 on the left-hand side of a drawing through the contact hole 
established in the adjustment layer 49. The configuration of not only the above-mentioned configuration but 
others [ configuration / for connection ] of the pixel electrode 47 and TFT65 may be used. For example, 
instead of connecting the pixel electrode reflective section 57 and the drain electrode on the left-hand side of 
a drawing through the contact hole of the adjustment layer 49, some drain electrodes 68 of TFT65 may be 
extended, the extension section of the drain electrode 68 may be arranged between the adjustment layer 
[ directly under ] 49 of the pixel electrode reflective section 57 on the left-hand side of a drawing, and an 
interlayer insulation film 63, and the drain electrode 68 may be connected to the pixel electrode 
transparency section 58 through this extension section. The pixel electrode 47 and the drain electrode 68 are 
easily connectable with this. 

[0046] The light filter layer 69 and the protection- from-light layer 70 intervene between the 2nd substrate 41 
and the 2nd orientation film 46. The light filter layer 69 has countered with the pixel electrode 47, and the 
protection-from-light layer 70 has countered as a black matrix with the field where the field 61 between the 
pixel fields 52, for example, the scanning line, and the signal line 62 have been arranged. The 
counterelectrode 48 of all pixels is unified and the transparent electrode of one sheet consists of gestalten of 
this operation. 

[0047] As for the liquid crystal layer 43, main substrate section 33A and opposite substrate section 33B 
oppose the orientation film 45 and 46 comrades, and it vacates and arranges spacing, between both the 
substrates sections, encloses a liquid crystal ingredient and is formed. With the gestalt of this operation, the 
liquid crystal layer 23 is formed from the liquid crystal ingredient whose dielectric anisotropy is forward. 
The liquid crystal ingredient which has a forward dielectric anisotropy is realized by the gestalt of this 
operation by ZLI-4792 (trade name) by ZLI-3926 (trade name) or Merck Co. by Merck Co. Spacing of both 
the substrates sections 33A and 33B is adjusted so that the thickness dt of the transparency section of the 
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liquid crystal layer 23 may be set to about 5.0 micrometers. The thickness of the adjustment layer 49 is set 
as about 2.5 micrometers with the abbreviation one half of the transparency section thickness dt, and the 
gestalt of this operation. 

[0048] While the electrical potential difference has not arisen between the pixel electrode 47 and the 
counterelectrode 48, the orientation film 45 and 46 of two sheets regulates the orientation condition of a 
liquid crystal molecule so that the direction of a major axis of the liquid crystal molecule in the liquid crystal 
layer 43 may become the liquid crystal layer side front face of substrates 41 and 42, and abbreviation 
parallel and may carry out orientation to parallel with the direction 53 of rubbing. When the 1st orientation 
film 45 is AL4552 (trade name) made from JSR and a liquid crystal ingredient is ZLI-3926 by Merck Co., 
the pre tilt angle of the liquid crystal molecule at the time of no electrical-potential-difference impressing is 
2 times [ 3 or less ] or more. Since the liquid crystal molecule has the pre tilt at the time of no electrical- 
potential-difference impressing, when an electrical potential difference is impressed between the pixel 
electrode 47 and a counterelectrode 48, a liquid crystal molecule starts uniformly and carries out 
reorientation in the direction in which the liquid crystal molecule has constituted the pre tilt in the direction 
almost vertical to 1st substrate 41 front face. 

[0049] Each optical compensating plates 37 and 38 are quarter- wave length plates, and when the liquid 
crystal layer 43 is a forward parallel orientation liquid crystal layer which has a forward dielectric 
anisotropy, the 1st polarizing plate 35 and the 1 st optical compensating plate 37 are arranged so that the 
include angle a direction parallel to the polarization shaft of the 1st polarizing plate 35 and whose direction 
parallel to the lagging axis of the 1st optical compensating plate 37 are 45 degrees may be accomplished. 
And the 2nd polarizing plate 36 and the 2nd optical compensating plate 38 are arranged so that the include 
angle a direction parallel to the polarization shaft of the 2nd polarizing plate 36 and whose direction parallel 
to the lagging axis of the 2nd optical compensating plate 38 are 45 degrees may be accomplished. The 
lagging axis of the 1st optical compensating plate 37 and the lagging axis of the 2nd optical compensating 
plate 38 have become in parallel with mutual. The mold LCD 31 in two ways turns into a normally white 
mold by this. 

[0050] The production process of the main substrate section of the liquid crystal display component 33 of 
drawing 1 is as follows. First, in order to form the 1st substrate 41, the base coat film of the substrate which 
has translucency and insulation which has insulation in a field on the other hand is formed. The base coat 
film is formed from Ta 205 or Si02. Subsequently, the thin film which consists of the ingredient which has 
protection-from-light nature and conductivity on the base coat film is formed using the sputtering method, 
and patterning of this thin film is carried out to a predetermined configuration. The scanning line 61 and the 
gate electrode 66 of TFT65 are formed of this. The ingredient of the scanning line 61 and the gate electrode 
66 is realized by the metallic material (aluminum), for example, aluminum, molybdenum (Mo), or the 
tantalum (Ta). 

[0051] Subsequently, the laminating of the interlayer insulation film 63 is carried out so that the scanning 
line 61 and the gate electrode 66 may be covered on the 1st substrate 41. The thin film of SiNx with which 
the laminating of the SiNx is carried out on the 1st substrate 41 after scanning-line manufacture until 
thickness becomes 3 000 A, and an interlayer insulation film 63 is formed as a result for example, using P- 
CVD method is used as an interlayer insulation film 63. The interlayer insulation film 63 may have two- 
layer structure, in order to raise insulation. When an interlayer insulation film 63 is two-layer structure, the 
front face of the scanning line 61 and the gate electrode 66 is anodized first, subsequently to the 1st substrate 
41 top after anodizing, a CVD method is used and the laminating of the SiNx is carried out. The oxide film 
on anode and SiNx thin film which are obtained as a result constitute an interlayer insulation film 63. 
[0052] The 1st thin film formed from the ingredient of the channel layer of TFT65 is formed on an 
interlayer insulation film 63 after interlayer insulation film 63 formation using a CVD method. The 2nd thin 
film subsequently formed from the ingredient of the electrode contact layer of TFT65 is continuously 
formed on the 1st thin film using a CVD method from membrane formation of the 1st thin film. The 1st thin 
film is realized by for example, the amorphous silicon film. The 2nd thin film is realized by the microcrystal 
silicone film with which impurities, such as amorphous silicon film with which impurities, such as Lynn, 
were doped, or Lynn, were doped. The thickness of the 1st thin film is 1500A, and the thickness of the 2nd 
thin film is 500A. Subsequently, patterning of the 1st thin film and the 2nd thin film is carried out to a 
predetermined configuration using the dry etching method for using the mixed gas of HC1 and SF6. Of this, 
the channel layer of TFT65 and the electrode contact layer of TFT65 are formed. 
[0053] Subsequently, the 3rd thin film which consists of the ingredient which has translucency and 
conductivity on the 1st substrate 41 is formed using the sputtering method so that the channel layer and 
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electrode contact layer of TFT65 may be covered. The ingredient of the 3rd thin film is realized by ITO. 
Then, ** 4 thin film which consists of the ingredient which has pro tection-from- light nature and 
conductivity on the 3rd thin film carries out a laminating, and is formed. The ingredient of the 4th thin film 
is realized by the metallic material (aluminum), for example, aluminum, molybdenum (Mo), or the tantalum 
(Ta). Subsequently, patterning of the 3rd thin film and the 4th thin film is carried out to a predetermined 
configuration. Consequently, the source electrode 67 of TFT65, the drain electrode 68 of TFT65, a signal 
line 62, and the pixel electrode transparency section 58 are formed, the layer to which the source electrode 
67, the drain electrode 68, and a signal line 62 change from a part of 3rd thin film, and the layer which 
consists of a part of 4th thin film --**-- it has two-layer structure. The pixel electrode transparency section 
58 is formed from a part of 3rd thin film. Subsequently, it consists of an insulating ingredient, the 5th thin 
film whose thickness is 3000A is formed using a CVD method, patterning is carried out to a predetermined 
configuration, and a contact hole is further formed in a predetermined location so that TFT65 may be 
covered. The protective coat of TFT65 is formed by this. In addition, the protective coat is not illustrated by 
drawing 1 . 

[0054] Subsequently, the photopolymer which has insulation is applied on the 1st substrate 41 so that 
TFT65, the scanning line 61, a signal line 62, and the pixel electrode transparency section 58 may be 
covered. The thickness of the thin film of a photopolymer is about 4 micrometers. Exposure processing, a 
development, and heat treatment are added to the thin film of a photopolymer after resin spreading. 
Consequently, two or more smooth irregularity is formed in the thin film front face of a photopolymer. The 
part on the contact hole of a protective coat, the part on the transparency field 72, and the part on the 
transparency border area 76 are removed from a photopolymer thin film after concavo-convex completion. 
The adjustment layer 49 is completed by this, the gestalt of this operation — as the ingredient of the 
adjustment layer 49 — Tokyo — adaptation — shrine 800 [ OFPR-] (trade name) is used, if the ingredient of 
the adjustment layer 49 is a photosensitive resin ingredient ~ not only OFPR-800 but other ingredients, for 
example, Tokyo, - adaptation - shrine 83 [ OMR-] and OMR- you may be 85, ONNR-20, OFPR-2, OFPR- 
830, or OFPR-500 (trade name). Or the ingredients of the adjustment layer 49 may be TF-20 made from 
Shipley, 1300-27, 1400-27 (trade name), etc., or may be RW-1 (trade name) of photograph NISU (trade 
name) by Toray Industries, Inc., and the Sekisui fine chemical company nature, and R001 and R633 by 
Nippon Kayaku Co., Ltd. (trade name). 

[0055] After adjustment layer completion, using the sputtering method, the thin film which consists of the 
ingredient which has light reflex nature and conductivity is formed so that the adjustment layer 49 may be 
covered, and patterning of this thin film is carried out to a predetermined configuration. As a result, the pixel 
electrode reflective section 57 is completed. The ingredient of the reflective section 57 is realized by a 
metallic material (aluminum), for example, aluminum, or molybdenum (Mo). The reflective section 57 may 
have two-layer structure, in this case, the laminating of the piece of the film of the aluminum whose 
thickness is 1000A, and the piece of the film of the molybdenum whose thickness is 500A is carried out, and 
the reflective section 57 is formed. Irregularity is formed also in reflective section 57 front face, when 
patterning of the thin film is formed and carried out and the reflective section 57 is formed on the 
adjustment layer 49 which has irregularity in a front face. Thus, the reflective section 57 which has 
irregularity in a front face can have a good reflection factor and a dispersion property. 
[0056] After pixel electrode reflective section completion, the thin film which consists of the ingredient of 
the 1st orientation film 45 is formed on the 1st substrate 41 so that the adjustment layer 49, the pixel 
electrode reflective section 57, and the pixel electrode transparency section 58 may be covered. The 
ingredient of the 1st orientation film 45 is realized by OPUTOMA AL4552LL made from for example, JSR 
(trade name). Subsequently, a rubbing roller carries out rubbing of the front face of the formed thin film in 
the predetermined direction 53 of rubbing as rubbing processing, applying a predetermined pressure. Main 
substrate section 33A of the liquid crystal display component 33 is completed according to the above 
process which the orientation film 45 completes as a result. In addition, a concrete configuration, concrete 
construction material, the manufacture approach, etc. of a component part of the liquid crystal display 
component 33 explained in the concrete configuration and the manufacture approach of the liquid crystal 
display component 33 are one of the optimal examples of the liquid crystal display component 33. If the 
configuration of the liquid crystal display component 33 is a configuration for decreasing the wall surface 
which counters in the direction 55 of reverse rubbing from 1st orientation film 45 front face as much as 
possible, it will not restrict a detail configuration to the above-mentioned explanation. 

[0057] With reference to drawing 2 , the display mode of the mold LCD 31 in two ways is explained. In the 
reflective mode which is the case where the mold LCD 31 in two ways operates as a reflective mold LCD, 
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the light which passes through the reflective field 71 of the pixel field 52 is used for a display. In the 
transparent mode which is the case where the mold LCD 3 1 in two ways operates as a transparency mold 
LCD, the light which passes through the transparency field 72 of the pixel field 52 is used for a display. It 
becomes settled from a pixel whether the light used for a display is injected according to whether 
predetermined electric field are impressed between the pixel electrode 47 of a pixel, and the 
counterelectrode 48. 

[0058] In the single pixel of arbitration, the behavior of the light at the time of reflective mode is as follows. 
The light which carried out incidence into the liquid crystal display component 33 from the front face of the 
2nd polarizing plate 36 turns into the linearly polarized light which vibrates in the direction parallel to the 
polarization shaft of the 2nd polarizing plate 36 by passing the 2nd polarizing plate 36. Since the 
polarization shaft of the 2nd polarizing plate 36 and the lagging axis of the 2nd optical compensating plate 
38 have accomplished 45 degrees, the linearly polarized light after 2nd polarizing plate 36 passage turns into 
the circular polarization of light by carrying out incidence to the 2nd optical compensating plate 38, and 
passing. The circular polarization of light passes opposite substrate section 33B of the liquid crystal display 
component 33, and it carries out incidence to the liquid crystal layer 43 from the 2nd substrate 42 side. 
[0059] When the electrical potential difference beforehand defined between the pixel electrode 47 of a 
single pixel and a counterelectrode 48 is impressed, predetermined electric field occur in the liquid crystal 
layer 43 between this pixel electrode and a counterelectrode. If the liquid crystal layer 43 is formed from the 
liquid crystal ingredient in which a forward dielectric anisotropy is shown, reorientation of the liquid crystal 
molecule of the liquid crystal layer 43 between the pixel electrode 47 of an arbitration pixel and a 
counterelectrode 48 is carried out in the direction almost vertical to the front face of substrates 41 and 42 
from the condition which was carrying out orientation in the direction level on the front face of substrates 41 
and 42. Therefore, the refractive-index anisotropics of the electrode 47 in an arbitration pixel and the liquid 
crystal layer 43 between 48 are very few, and the phase contrast which produces this liquid crystal layer 43 
when light passes is about 0. Therefore, when the circular polarization of light after 2nd optical 
compensating plate 38 passage carries out incidence to the electrode 47 with which the predetermined 
electrical potential difference was impressed, and the liquid crystal layer 43 which it is between 48, it goes 
on in the direction which faces to the 1st substrate 41 from the 2nd substrate 42, with the circular 
polarization of light not broken down, the liquid crystal layer 43 is passed, and it is reflected in the pixel 
electrode reflective section 57 on the 1st substrate 41. 

[0060] The reflected circular polarization of light advances in the direction which faces to the 2nd substrate 
42 from the 1st substrate 41, not breaking down reentry putting and the circular polarization of light into the 
liquid crystal layer 43 from the 1st substrate 41 side, passes the liquid crystal layer 43, passes opposite 
substrate section 33B, and it carries out incidence to the 2nd optical compensating plate 38 again. The 
circular polarization of light which carried out re-incidence turns into the linearly polarized light which 
vibrates in the direction which intersects perpendicularly with the polarization shaft of the 2nd polarizing 
plate 36 by passing the 2nd optical compensating plate 38. The linearly polarized light after 2nd polarizing 
plate 36 re-passage is absorbed by the 2nd polarizing plate 36, without passing the 2nd polarizing plate 36, 
since it is vibrating in the direction which intersects perpendicularly with a polarization shaft. Thus, a pixel 
becomes a black display when predetermined electric field have occurred between the pixel electrode 47 and 
a counterelectrode 48. 

[0061] Since predetermined electric field do not occur in the liquid crystal layer 43 which it is between this 
pixel electrode 47 and a counterelectrode 48 when the predetermined electrical potential difference is not 
impressed between the pixel electrode 47 of a single pixel, and the counterelectrode 48, the liquid crystal 
molecule in this liquid crystal layer 43 maintains the condition of carrying out orientation in the direction 
level on the front face of substrates 41 and 42. Therefore, the refractive-index anisotropy of the liquid 
crystal layer 43 between the pixel electrode 47 and a counterelectrode 48 is fully large. Therefore, when the 
circular polarization of light after 2nd optical compensating plate 38 passage carries out incidence to the 
electrode 47 with which the predetermined electrical potential difference is not impressed, and the liquid 
crystal layer 43 which it is between 48, if these two electrodes 47 and the liquid crystal layer 43 between 48 
are passed, the circular polarization of light will originate in the birefringence of this liquid crystal layer 43, 
and will turn into elliptically polarized light. 

[0062] It is reflected in the pixel electrode reflective section 57 on the 1st substrate 41, and re-incidence of 
the elliptically polarized light after liquid crystal layer 43 passage is carried out to the liquid crystal layer 43 
from the 1st substrate 41 side. By passing the liquid crystal layer 43, a polarization condition is broken down 
further and incidence of the elliptically polarized light which carried out re-incidence is again carried out to 
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the 2nd optical compensating plate 38. Even if the elliptical light which carried out re-incidence passes the 
2nd optical compensating plate 38, it does not turn into the linearly polarized light which vibrates in the 
direction which intersects perpendicularly with the polarization shaft of the 2nd polarizing plate 36. 
Therefore, the component which vibrates in the direction parallel to the polarization shaft of the 2nd 
polarizing plate 36 among all the polarization components of the light after 2nd optical compensating plate 
38 passage passes the 2nd polarizing plate 36. Thus, a pixel becomes a white display when predetermined 
electric field have not occurred between the pixel electrode 47 and a counterelectrode 48. 
[0063] In the single pixel of arbitration, the behavior of the light at the time of the transparent mode is as 
follows. The light which carried out incidence into the liquid crystal display component 33 from the front 
face of the 1st polarizing plate 35 turns into the linearly polarized light which vibrates in the direction 
parallel to the polarization shaft of the 1st polarizing plate 35 by passing the 1st polarizing plate 35. Since 
the polarization shaft of the 1st polarizing plate 35 and the lagging axis of the 1st optical compensating plate 
37 have accomplished 45 degrees, the linearly polarized light after 1st polarizing plate 35 passage turns into 
the circular polarization of light by carrying out incidence to the 1st optical compensating plate 37, and 
passing. The circular polarization of light passes through the transparency field 72 of main substrate section 
33 A of the liquid crystal display component 33, and it carries out incidence to the liquid crystal layer 43 
from the 1st substrate 41 side. 

[0064] When predetermined electric field have occurred between the pixel electrode 47 of a single pixel, 
and a counterelectrode 48, the phase contrast produced when light passes the part pinched by these two 
electrodes 47 and 48 of the liquid crystal layer 43 is about 0. If predetermined electric field have arisen in 
the liquid crystal layer 43 of an arbitration pixel, the circular polarization of light after liquid crystal layer 43 
incidence will advance in the direction which faces to the 2nd substrate 42 from the 1st substrate 41, not 
breaking down the circular polarization of light, will pass the liquid crystal layer 43, and it will carry out 
incidence to the 2nd optical compensating plate 38. Since the lagging axis of the lagging axis of the 1st 
optical compensating plate 37 and the 2nd optical compensating plate 38 has gathered, the circular 
polarization of light after liquid crystal layer 43 passage turns into the linearly polarized light to which the 
polarization shaft of the 2nd polarizing plate 36 vibrates in the direction which intersects perpendicularly by 
passing the 2nd optical compensating plate 38. The linearly polarized light after 2nd polarizing plate 36 re- 
passage is absorbed by the 2nd polarizing plate 36. Thus, a pixel becomes a black display when 
predetermined electric field have occurred between the pixel electrode 47 and a counterelectrode 48. 
[0065] When predetermined electric field have not occurred between the pixel electrode 47 of a single pixel, 
and a counterelectrode 48, if these two electrodes 47 and the liquid crystal layer 43 between 48 are passed, 
the circular polarization of light after 1st optical compensating plate 37 passage will originate in the 
birefringence of this liquid crystal layer 43, and will turn into elliptically polarized light. Incidence of the 
elliptically polarized light is carried out to the 2nd optical compensating plate 38. Even if the elliptically 
polarized light after liquid crystal layer 43 passage passes the 2nd optical compensating plate 38, it does not 
turn into the linearly polarized light which vibrates in the direction which intersects perpendicularly with the 
polarization shaft of the 2nd polarizing plate 36. Therefore, the component which vibrates in the direction 
parallel to the polarization shaft of the 2nd polarizing plate 36 among all the polarization components of the 
light after 2nd optical compensating plate 38 passage passes the 2nd polarizing plate 36. Thus, a pixel 
becomes a white display when predetermined electric field have not occurred between the pixel electrode 47 
and a counterelectrode 48. 

[0066] As explained above, in the mold LCD 3 1 in two ways, either reflective mode or the transparent mode 
can adjust the quantity of light of the light which passes the 2nd polarizing plate 38 by adjusting the 
electrical potential difference between the pixel electrode 47 and a counterelectrode 48 for every pixel. 
Therefore, a gradation display is attained in the mold LCD 31 in two ways. Moreover, with the mold LCD 
3 1 in two ways, in either reflective mode or the transparent mode a pixel becomes a white display in the 
condition that the electrical potential difference is not impressed between the pixel electrode 47 and the 
counterelectrode 48, and as explained above, since liquid crystal has the forward dielectric anisotropy, 
where an electrical potential difference is impressed, a pixel becomes a black display. That is, the mold LCD 
3 1 in two ways displays the so-called normally white mold. 

[0067] As for the phase contrast of the light before and behind passage of the optical path LI until it carries 
out incidence to the 2nd polarizing plate 38 after 1st polarizing plate 37 passage in the transparent mode 
mentioned above in the mold LCD 31 in two ways of the gestalt of the 1st operation, and the phase contrast 
of the light before and behind passage of the optical path L2 until it carries out re-incidence to the 2nd 
polarizing plate 38 after 2nd polarizing plate 38 passage in the reflective mode mentioned above, it is 
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desirable that it is in agreement. When the phase contrast of the optical path LI of the transparent mode and 
the phase contrast of the optical path L2 in reflective mode are in agreement, the brightness of the pixel 
white-displayed at the time of the transparent mode and the brightness of the pixel white-displayed at the 
time of reflective mode are in agreement. 

[0068] The optical path LI of the transparent mode is an optical path which passes the 1st optical 
compensating plate 37, the 1st optical path L3 of the liquid crystal display component 33, and the 2nd 
optical compensating plate 38 in this order. The 1st optical path L3 is an optical path which passes the part 
in the transparency field 72 of main substrate section 33A, the liquid crystal layer 43, and the light filter 
layer 69 of opposite substrate section 33B in this order. It is the optical path which passes the optical path 
L2 38 in reflective mode, i.e., the 2nd optical compensating plate, carries out incidence to the liquid crystal 
display component 33 from the 2nd substrate 42 side, passes the 2nd optical path L4 of a liquid crystal 
display component, injects from the 2nd substrate 42 side and re-passes the 2nd optical compensating plate 
38. The 2nd optical path L4 is an optical path which passes opposite substrate section 33B and the liquid 
crystal layer 43 in this order, is reflected in the pixel electrode reflective section 57, and re-passes the liquid 
crystal layer 43 and opposite substrate section 33B in this order. 

[0069] As for both of phase contrast of the optical path L2 in reflective mode, and phase contrast of the 
optical path LI of the transparent mode, it is most desirable to have become one-wave conditions, i.e., 2pi. 
Since the light which passes an optical path LI and carries out re-incidence to the 2nd polarizing plate 36 
turns into the linearly polarized light which vibrates to the transparency shaft (= polarization shaft) of the 
2nd polarizing plate 36, and parallel when the phase contrast of the optical path LI of the transparent mode 
is one-wave conditions, the quantity of light of the light which penetrates the 2nd polarizing plate 36 
becomes max, and the brightness of the pixel white-displayed becomes max. Since similarly the light which 
passes an optical path L2 and carries out re-incidence to the 2nd polarizing plate 36 turns into the linearly 
polarized light which vibrates to the transparency shaft (= polarization shaft) of the 2nd polarizing plate 36, 
and parallel when the phase contrast of the optical path L2 in reflective mode is one-wave conditions, the 
quantity of light of the light which penetrates the 2nd polarizing plate 36 becomes max, and the brightness 
of the pixel white-displayed becomes max. 

[0070] What is necessary is just to adjust the thickness dt of the liquid crystal layer 43 of the transparency 
field which is the liquid crystal layer 43 between the pixel electrode transparency section 58 and a 
counterelectrode 48 so that the phase contrast of the light before and behind passage of the 1 st optical path 
L3 may become 1/2-wave conditions, i.e., pi, in order to reach on the other hand, and to make phase contrast 
of the optical path LI of the transparent mode into one-wave conditions, when the 2nd optical compensating 
plates 37 and 38 are both quarter-wave length plates. When the 2nd optical compensating plate 38 is a 
quarter-wave length plate, in order to make phase contrast of the optical path L2 in reflective mode into one- 
wave conditions So that the phase contrast of the light after passage of the optical path L5 which passes 
opposite substrate section 33B and a liquid crystal layer, and results in the pixel electrode reflective section 
57 may become quarter-wave length conditions (pi/2), i.e., pi for 2 minutes The thickness dr of the liquid 
crystal layer 43 of the reflective field which is the liquid crystal layer 43 between the pixel electrode 
reflective section 57 and a counterelectrode 48 is adjusted. Since the phase contrast of the light before and 
behind passage of the 2nd path L4 equivalent to the round trip of the optical path L5 from opposite substrate 
section 33 B to the pixel electrode reflective section 57 becomes 1/2-wave conditions by this, the phase 
contrast of the optical path L2 in reflective mode becomes one-wave conditions. 

[0071] In order to change selectively the thickness of the liquid crystal layer 43 which intervenes between 
main substrate section 33A and opposite substrate section 33B, the adjustment layer 49 intervenes between 
the pixel electrode reflective section 57 and the 1st substrate 41 . Spacing of main substrate section 33 A and 
opposite substrate section 33B is adjusted according to the thickness dt of the liquid crystal layer 43 of a 
transparency field, and the thickness of the adjustment layer 49 is adjusted according to the difference of the 
thickness dt of the liquid crystal layer 43 of a transparency field, and the thickness dr of the liquid crystal 
layer 43 of a reflective field. The thickness of such an adjustment layer 49 is fully thicker than the scanning 
line, other components 47, for example, pixel electrode, on the 1st substrate in main substrate section 33 A, 
61 . Therefore, the level difference produced into the part which laps with the edge of the adjustment layer 
49 of the 1st orientation film 45 is large, and tends to cause a reverse tilt domain from the level difference 
produced into the part which laps with the edge of other components of main substrate section 33 A of the 
1st orientation film 45. So, with the gestalt of the 1st operation, generating of a reverse tilt domain is 
prevented by removing at least the wall surface which counters in the direction of reverse rubbing among 
the wall surfaces of the 1st orientation film 45 resulting from the edge of the adjustment layer 49. 
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[0072] Drawing 3 is the field for 2 pixels of main substrate section 33 A of the liquid crystal display 
component 33 of the mold LCD 3 1 in two ways of drawing 1 , and the amplification top view of the 
perimeter. Drawing 3 simplifies and shows the amplification top view of drawing 1 . Drawing 4 is the D-D 
sectional view of main substrate section 33A of drawing 3 . The D-D cross section is parallel to the direction 
53 of rubbing of the 1st orientation film 45, and passes along the pixel electrode transparency section 58. 
two pixel electrodes 47 arrange in the field for 2 pixels of drawing 3 — having — ****-- this — two pixel 
electrodes are in the direction 53 of rubbing as **** together with abbreviation parallel. The configuration 
for removing the direction 55 of reverse rubbing and the wall surface which counters from the 1st 
orientation film 45 of main substrate section 33 A using drawing 3 and drawing 4 is explained to a detail. 
[0073] In addition, it sets to the explanation using drawing 3 and drawing 4 . The pixel field 52 which is in 
the direction 53 of rubbing together with abbreviation parallel at the direction 53 side of rubbing of the pixel 
electrodes 47 of two ****** and where the pixel electrode 47 and this one side pixel electrode 47 are 
arranged on the other hand is described as "upside pixel electrode 47A" and the "upside pixel field 52." The 
pixel field 52 where the another side pixel electrode 47 in this reverse rubbing direction 55 side of the two 
pixel electrodes 47 and this another side pixel electrode 47 are arranged is described as "bottom pixel 
electrode 47B" and "bottom pixel field 52B." In addition, in the explanation using drawing 3 and drawing 4 , 
the end by the side of a member or the direction 53 of rubbing of a field is described as an "upper bed", and 
the other end by the side of a member or the direction 55 of reverse rubbing of a field is described as a 
"soffit." In addition, the "left" and the "right" are directions which both intersect perpendicularly in the 
direction 53 of rubbing on these descriptions, and the left is rightward hard flow. Furthermore with the top 
view of drawing 3 , the publication of some 1st orientation film 45 is omitted. 

[0074] Fundamentally, pattern formation of the adjustment layer 49 is carried out so that the wall surface 
which counters in the direction 55 of reverse rubbing of 1st orientation film 45 front face may decrease as 
much as possible. For this reason, fundamentally, the opening 50 of the adjustment layer 49 is straddling the 
pixel electrodes 47 A and 47B of two ****** together with abbreviation parallel in the direction 53 of 
rubbing. That is, the upper bed of the opening 50 of the adjustment layer 49 is between upside pixel 
electrode 47A and the 1st orientation film 45, and the soffit of opening of the adjustment layer 49 is between 
bottom pixel electrode 47B and the 1st orientation film 45. 

[0075] With the liquid crystal display component 33 of the mold in two ways, the adjustment layer 49 
intervenes between the pixel electrode reflective section 57 and the 1st substrate 41, and the opening 50 of 
the adjustment layer 49 is arranged in the location which sees from [ of the 1st substrate 41 ] a normal and 
laps with the pixel electrode transparency section 58. For this reason, the adjustment layer 49 is seen from 
[ of 1st substrate 41 front face ] a normal, and exists only in the field (a "reflective border area" is called 
henceforth) 75 and the reflective field 71 which were inserted into the reflective field 71 of two pixel fields 
52. The opening 50 of the adjustment layer 49 is seen from [ of 1st substrate 41 front face ] a normal, and it 
is formed so that it may be in agreement with the transparency field 72 of the field (a "transparency border 
area" is called henceforth) 76 inserted into the transparency field 72 of upside pixel electrode 52A, and the 
transparency field 72 of bottom pixel field 52B, upside pixel field 52A, and bottom pixel field 52B. In 
addition, in drawing 3 , the slash is given to the reflective border area 75 and the transparency border area 
76. 

[0076] With the gestalt of the 1 st operation, pattern formation of the adjustment layer 49 is carried out so 
that both wall surfaces which counter in the wall surface and the direction 53 of rubbing which counter in 
the direction 55 of reverse rubbing may arise on the 1st orientation film 45. For this reason, the transparency 
field 72 is formed in the band-like field from the upper bed 73 of this pixel field 52 to a soffit 74 in the 
single pixel field 52. Of this, the opening 50 of the adjustment layer 49 is seen from [ of the 1st substrate 
41 ] a normal, and it is formed so that the soffit of bottom pixel electrode 47B may be reached [ from the 
upper bed of upside pixel electrode 47 A ]. That is, the upper bed of the opening 50 of the adjustment layer 
49 laps with the upper bed of upside pixel electrode 47A, and the soffit of this opening 50 laps with the 
soffit of bottom pixel electrode 47B. Opening which laps with the pixel electrode which the opening 50 of 
such a configuration is repeatedly formed per pixel, and is located in a line with one train in ********** 
and the direction of rubbing at abbreviation parallel carries out sequential continuation, and turns into one 
opening. 

[0077] Furthermore, as for the transparency field 72 of the single pixel field 72, the side edge on either side 
is the direction 53 of rubbing, and abbreviation parallel. The right side edge of upside pixel field 52A is 
located on the extension wire of the right side edge of bottom pixel field 52B, and the left side edge of 
upside pixel field 52 A is located on the extension wire of the left side edge of bottom pixel field 52B. The 
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transparency field 72 of the pixel field 52 where the transparency field 72 of such a configuration is repeated 
per pixel, and is located in a line with abbreviation parallel in ********** and the direction of rubbing at 
one train, and the transparency border area 76 between these transparency fields 72 carry out sequential 
continuation, and a side edge on either side becomes the direction 53 of rubbing, and one strip region which 
is abbreviation parallel, since opening 50 should just be formed so that it may lap with said strip region 
without the need of arranging the adjustment layer 49 — the direction 53 of rubbing, and a longitudinal 
direction - abbreviation - it becomes possible to carry out pattern formation of the adjustment layer 49 to 
the piece of the film of the shape of an parallel stripe. The edge of the adjustment layer 49 becomes the 
direction 55 of reverse rubbing, and abbreviation parallel, and the edge which counters in the direction 55 of 
reverse rubbing stops existing in the adjustment layer 49 by this. 

[0078] a longitudinal direction the direction 53 of rubbing, and abbreviation — when the 1st orientation 
film 45 is formed on the adjustment layer 49 formed in band-like [ parallel ], the wall surface which 
originates in the edge of the adjustment layer 49 and counters 1st orientation film 45 front face in the 
direction 55 of reverse rubbing does not exist. When the adjustment layer 49 is formed so that not only the 
wall surface that counters in the direction 53 of reverse rubbing but the wall surface which counters in the 
direction 53 of rubbing may be removed from 1st orientation film 45 front face as explained above, since the 
adjustment layer 49 should just be formed in band-like, the pattern formation of the adjustment layer 49 
becomes easy. 

[0079] When the liquid crystal display component 33 of the mold in two ways of the gestalt of the 1st 
operation explained by drawing 1 - drawing 4 is compared with the liquid crystal display component of the 
mold in two ways of the 1st conventional technique explained by drawing 7 and drawing 8 , a difference is 
in the following configurations. 

[0080] The configuration of those other than the adjustment layer of the liquid crystal thickness of the mold 
liquid crystal display component in two ways of the 1 st conventional technique and the 1 st orientation film 
is equal to the mold liquid crystal display component 33 in two ways of the gestalt of the 1st operation. That 
is, in the one side front face by the side of the liquid crystal layer of the 1st substrate of the liquid crystal 
display component of the 1st conventional technique, it is arranged so that the scanning line and a signal line 
may intersect perpendicularly mutually, and an interlayer insulation film is arranged between the scanning 
line and a signal line. The pixel electrode reflective section 7 is arranged to the reflective field 5 in the pixel 
field 3 which is a rectangle field classified with the scanning line and a signal line, and the pixel electrode 
transparency section 6 is arranged to the transparency field 4 in the pixel field 3. The orientation film is 
formed by applying the ingredient of the 1 st orientation film 45 on the 1 st substrate 2 after pixel electrode 8 
formation of the above-mentioned configuration, and carrying out rubbing of the thin film formed by this in 
the predetermined direction 53 of rubbing. Such the main substrate section 1 of a configuration is ****** 
(ed) by the opposite substrate section equal to the configuration explained by drawing 2 through the parallel 
orientation liquid crystal layer whose dielectric anisotropy is forward. Also in the 1st conventional 
technique, in order to make in agreement the retardation (phase contrast) of the transparency field of the 
mold LCD in two ways, and the retardation of the reflective field of the mold LCD in two ways, the 
thickness of the adjustment layer 9 has one half extent of the thickness of the liquid crystal layer of a 
transparency field. 

[0081] In the 1st conventional technique, the reflective field 5 is "opening" mold and encloses the 
transparency field 4. Therefore, it sees from [ of the 1st substrate 2 ] a normal, and the wall surface 25 which 
counters in the direction 55 of reverse rubbing exists in the location which laps with the boundary of the 
reflective field 5 of the 1st orientation film front face of the 1st conventional technique, and the transparency 
field 4, and since the level difference of this wall surface 25 is larger than ten percent of the maximum 
thickness of the part which counters the pixel electrode of a liquid crystal layer, the reverse tilt domain 26 
occurs on this about 25 wall surface. Consequently, since the disclination line 27 is generated between a 
field with the wall surface 25 which counters the direction 18 of rubbing, and an opposite direction, and the 
field as for which the liquid crystal molecule is carrying out orientation normally, the contrast and the speed 
of response of the mold LCD in two ways fall. Consequently, the display grace of the mold LCD in two 
ways falls. 

[0082] Since the wall surface which originates in the adjustment layer 49 and counters in the direction 55 of 
reverse rubbing does not exist in the front face of the 1st orientation film 45 of the liquid crystal display 
component 33 of the gestalt of the 1st operation shown in drawing 1 - drawing 4 , the reverse tilt domain and 
disclination line resulting from this wall surface do not occur. The liquid crystal display component 33 of 
the gestalt of the 1st operation can carry out orientation of the liquid crystal molecule in the liquid crystal 
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layer 43 to homogeneity by this. Therefore, since the contrast and the speed of response of the mold LCD 3 1 
in two ways of the 1st operation improve rather than the 1st conventional technique, the display grace of the 
mold LCD 3 1 in two ways of the gestalt of the 1 st operation improves rather than the display grace of the 
mold LCD in two ways of the conventional technique. [ of a gestalt ] 

[0083] When the level difference of the orientation membranous wall side which counters in the direction 55 
of reverse rubbing is larger than height of ten percent of the maximum thickness dt of the part which 
counters the pixel electrode 47 of the liquid crystal layer 23, this orientation membranous wall side causes 
disclination. If a level difference is height of ten or less percent of said maximum thickness dt more greatly 
than 0, even if the orientation membranous wall side which counters in the direction 55 of reverse rubbing 
remains in 1st orientation film 45 front face, it will not affect the display grace of LCD. For example, in the 
mold LCD 3 1 in two ways of drawing 1 - drawing 4 , the orientation membranous wall side which counters 
in the orientation membranous wall side which counters in the direction 55 of reverse rubbing, or the 
direction 53 of rubbing remains in the location with which the edge of the scanning line 61 and the edge of 
the pixel electrode transparency section 58, and the 1st orientation film 45 lap. Since the level difference of 
the wall surface which is as ******** j s q.3 micrometers or less in at most 0. 1 -micrometer or more height 
and the thickness dt of the transparency section of the liquid crystal layer 23 is 5.0 micrometers, it originates 
in the level difference which remains and a reverse tilt domain does not occur. 
[0084] Thus, since generating of disclination and a reverse tilt domain will be prevented if the level 
difference of this wall surface may be stopped by ten or less percent of the maximum thickness dt of the 
picture element part of the liquid crystal layer 23 more greatly than 0 when the wall surface which counters 
in the direction 55 of reverse rubbing remains in the orientation film front face, homogeneity can be made to 
carry out orientation of the liquid crystal molecule in the liquid crystal layer 43 to sufficient extent for a 
good display. Therefore, instead of carrying out patterning of the adjustment layer so that the edge which 
counters in the direction 55 of reverse rubbing may not exist, the components between the 1st orientation 
film 45 and a substrate 41 may be constituted so that the level difference of an orientation membranous wall 
side may become ten or less percent of the maximum thickness dt from 0 greatly. 

[0085] When the taper angle of the member between the 1st orientation film 45 and the 1st substrate 41 is 
the include angle of under the pre tilt angle of a liquid crystal molecule [ as opposed to / it is larger than 0 
times and / the 1st substrate 41 ], the orientation of the liquid crystal molecule near the wall surface of the 
1 st orientation film 45 of a wrap does not become a reverse tilt about the edge of this member. Since a pre 
tilt angle is generally one - 9 times, the taper angle of a member has become more than the pre tilt angle. In 
the orientation membranous wall side which has a predetermined level difference, it is hard coming to 
generate disclination, so that the taper angle of a wrap member edge is [ this wall surface ] small. 
[0086] This applicant manufactured the mold LCD in two ways equipped with the liquid crystal display 
component 33 of the gestalt of the 1st operation, and the mold LCD in two ways equipped with the liquid 
crystal display component of the 1st conventional technique, respectively, and observed the display 
condition of both mold LCD in two ways. The 1st detail configuration of the mold LCD in two ways of the 
gestalt of operation is a configuration of having been explained according to the production process 
mentioned above. Unlike the mold LCD in two ways of the gestalt of the 1st operation, other configurations 
have [ the detail configuration of the mold LCD in two ways of the 1st conventional technique ] only the 
flat-surface configuration of an adjustment layer and a pixel electrode equal to the mold LCD in two ways of 
the gestalt of the 1 st operation. When the mold LCD in two ways of the 1 st conventional technique was 
observed using the optical microscope from the front-face side, generating of a disclination line was checked 
near the part where the orientation membranous wall side which counters in the direction of reverse rubbing 
exists. The disclination line was not generated when the mold LCD in two ways of the gestalt of the 1st 
operation was observed using the optical microscope from the front-face side. 

[0087] Further, this applicant measured the contrast of the mold LCD in two ways of the 1st conventional 
technique, and the contrast of the mold LCD in two ways of the gestalt of the 1 st operation, respectively, 
and compared them. Consequently, the contrast of the mold LCD in two ways of the gestalt of the 1st 
operation was improving 10% to 20% rather than the contrast of the mold LCD in two ways of the 1st 
conventional technique. This is based on the following reasons. Since a disclination line generates the 
optical leakage from a pixel in case it indicates the pixel by black, it causes [ of the mold LCD in two ways ] 
contrast lowering. Since the disclination line had not occurred in the mold LCD in two ways of the gestalt of 
the 1st operation and the optical leakage resulting from a disclination line was lost, the mold LCD contrast 
in two ways of the gestalt of the 1st operation is improving. 

[0088] Thus, in the mold LCD in two ways equipped with the liquid crystal display component 33 of the 
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gestalt of the 1st operation, display grace is improving from the mold LCD in two ways equipped with the 
liquid crystal display component of the 1st conventional technique. The configurations of the liquid crystal 
display component 33 of the gestalt of the 1st operation and the liquid crystal display component of the 1st 
conventional technique differ only in the flat-surface configuration of the adjustment layer 49 and the pixel 
electrode 47. Therefore, minute modification is only added to the configuration and production process of a 
liquid crystal display component of the conventional technique, and since the design of the liquid crystal 
display component 33 of the gestalt of the 1st operation and the design of a production process are possible, 
implementation of the liquid crystal display component 33 of the gestalt of the 1st operation is easy. 
[0089] In addition, with the gestalt of the 1st operation, parallel orientation processing is performed to the 
1st orientation film 45. Vertical orientation processing may be performed not only to this but to the 1st 
orientation film 45. The formation technique of the 1st orientation film 45 accompanied by vertical 
orientation processing is as follows. First, it consists of an ingredient of the vertical orientation film, and on 
the 1st substrate 41 after pixel electrode 47 formation, the thin film whose thickness is 80nm uses a printing 
technique, and is formed. The ingredient of the vertical orientation film is JALS2004 by Japan Synthetic 
Rubber Co., Ltd. The thin film after membrane formation is calcinated at 180 degrees for 2 hours. Rubbing 
of the front face of the thin film after baking is carried out in the direction 53 of rubbing with the rubbing 
roller which twisted the cloth made from rayon. The rotational frequency of the rubbing roller at the time of 
rubbing processing is lOOrpm, and the passing speed of the substrate to a roller is 100mm per minute (100 
mm/mim). The 1st orientation film 45 with which vertical orientation processing was performed by this is 
completed. Even when vertical orientation processing is performed to the 1st orientation film 45, the display 
grace of the mold LCD 31 in two ways as well as the case where parallel orientation processing is 
performed improves. 

[0090] Drawing 5 is the amplification part plan where the field for 2 pixels of the main substrate section 101 
which the liquid crystal display component which is the gestalt of operation of the 2nd of this invention has, 
and its perimeter were simplified. Drawing 6 is the E-E sectional view of the main substrate section 101 of 
drawing 5 . Drawing 5 and drawing 6 are doubled and explained. In addition, the liquid crystal display 
component of the gestalt of the 2nd operation has composition which transposed main substrate section 33 A 
of the liquid crystal display component 33 of the gestalt of the 1st operation to the main substrate section 
101 of drawing 5 . The same reference mark is given to the components which have the function same 
among the components of the main substrate section 101 of drawing 5 as the components of main substrate 
section 33A of drawing 1 , and explanation is omitted. In addition, in the explanation using drawing 5 and 
drawing 6 , the definition of "upside pixel electrode 47A", the "upside pixel field 52", "bottom pixel 
electrode 47B", "bottom pixel field 52B", an "upper bed", a "soffit", the "right", and the "left" is equal to the 
definition in explanation of drawing 3 and drawing 4 . two pixel electrodes 47 arrange in the field for 2 
pixels of drawing 5 ~ having --****-- this — two pixel electrodes are in the direction 53 of rubbing as **** 
together with abbreviation parallel. The E-E cross section is parallel to the direction 53 of rubbing of the 1st 
orientation film 45, and passes along the pixel electrode transparency section 58. Furthermore, with the top 
view of drawing 5 , the publication of a part of 1st orientation 45 is omitted, and the slash is given to the 
reflective border area and the transparency border area. 

[0091] The main substrate section 101 of drawing 5 has the composition of having added the addition 
capacity wiring 103 for the addition part by volume 103 to each pixel field 52 of main substrate section 33 A 
of drawing 1 . The part which the addition capacity wiring 103 superimposes on the pixel electrode 47 
through an interlayer insulation film 63 functions as an addition part by volume 104. The addition capacity 
wiring 103 is arranged between an interlayer insulation film 63 and the 1st substrate 41 so that it may 
become the direction and parallel to which, as for the addition capacity wiring 103, a passage and the 
direction 53 of rubbing and a longitudinal direction cross at right angles with the gestalt of this operation 
about the center section of the pixel field 52. In the location which sees from [ of the 1st substrate 41 ] a 
normal and laps with the addition capacity wiring 103, the extension section of the pixel electrode 
transparency section 58 and the pixel electrode reflective sections 57 overlap through the adjustment layer 
49. The contact hole 105 is established in the adjustment layer 49 between the reflective section 57 and the 
transparency section 58 extension section, and the extension section of the pixel electrode transparency 
section 58 and the pixel electrode reflective section 57 are connected through the contact hole 105. The 
mold LCD in two ways equipped with such the main substrate section 101 which has the liquid crystal 
display component of the mold in two ways of the gestalt of the 2nd operation has composition which 
transposed the liquid crystal display component 33 of the mold LCD 31 in two ways of the gestalt of the 1st 
operation to the liquid crystal display component of the gestalt of the 2nd operation. 
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[0092] Since the addition capacity wiring 103 is formed from the conductive ingredient which generally has 
protection-from-light nature, it is difficult to use the field where the addition capacity wiring 103 has been 
arranged as a transparency field 72. For this reason, with the gestalt of the 2nd operation, the pixel electrode 
reflective section 57 is formed in the shape of "FT, and the field where the addition capacity wiring 103 has 
been arranged is included to the reflective field 71 . As a result in the single pixel field 52, the transparency 
field 72 is divided by two, the 1st field 1 1 1 where the upper bed has lapped with the upper bed 73 of the 
pixel field 52, and the 2nd field 112 where the end has lapped with the soffit 74 of the pixel field 52. 
[0093] In order that the adjustment layer 49 may decrease the number of the wall surfaces which counter in 
the direction 55 of reverse rubbing in the 1st orientation film 45 as much as possible, in the field 1 13 to 
which the pixel electrodes 47 A and 47B of two ****** have been arranged together with abbreviation 
parallel in the direction 53 of rubbing, the adjustment layer 49 is formed so that a part with the equal height 
from 1st substrate 41 front face of 1 st orientation film 45 front face may continue. For this reason, the 
opening 50 of the adjustment layer 49 is straddling the pixel electrodes 47 A and 47B of two ****** together 
with abbreviation parallel in the direction of rubbing. 

[0094] the configuration of drawing 5 - concrete — the 1st field 1 1 1 of bottom pixel field 52B, and the 2nd 
field 1 12 of upside pixel field 52A — this — since it is in contact with the transparency border area 76 
between [ of two ] pixel field 52A and 52B, respectively, these three fields 111, 112, and 76 form the single 
field continuously. The opening 50 of the adjustment layer 49 was seen from [ of the 1st substrate 41 ] the 
normal, and has lapped with the single field formed from these three fields 111, 112, and 76. By this, in the 
1st orientation film 45 front face in the field 113 where an upside and the bottom pixel electrodes 52 A and 
52B have been arranged, 1st substrate 41 the part with the equal height from the field which gets drunk 
Since it continues mutually across the pixel field 52, together with abbreviation parallel, the wall surface 
which counters in the direction 55 of reverse rubbing does not exist in the field between the pixel fields 52 
of two ****** ? and its near in the direction 53 of rubbing. In the front face of the part which is in the single 
pixel field 52 of the 1st orientation film 52 as a result, the wall surface 108 which counters in the wall 
surface 107 and the direction 53 of rubbing which counter in the direction 55 of reverse rubbing originates 
only in the edge of the part which laps with the addition capacity wiring 103 of the adjustment layer 49, and 
is produced. 

[0095] When the main substrate section 101 of the liquid crystal display component of the gestalt of the 2nd 
operation shown in drawing 5 and drawing 6 is compared with the main substrate section 1 3 of the liquid 
crystal display component of the 2nd conventional technique shown in drawing 9 and drawing 10 , a 
difference is in the following configurations. In the main substrate section 13 of the 2nd conventional 
technique, since the flat-surface configuration of a reflective field is the character type of "8", the adjustment 
layer 9 is arranged not only around the reflective field 7 but around [ four way type / whole ] a pixel field. 
Two wall surfaces which counter in the direction 53 of reverse rubbing exist in the front face of the part 
which is in the single pixel field 8 of the orientation film 1 1 of the main substrate section 13 of the 2nd 
conventional technique as a result. In the main substrate section 101 of the gestalt of the 2nd operation, the 
flat-surface configuration of the reflective field 71 is the "H" mold, and the adjustment layer 49 is removed 
not only from the transparency field 72 but from the transparency border area 76. Only one wall surface 
which counters in the direction 53 of reverse rubbing in the front face of the part which is in the single pixel 
field 52 of the orientation film 45 of the main substrate section 101 of the gestalt of the 2nd operation as a 
result exists on the addition capacity wiring 103. 

[0096] Thus, the number of the orientation membranous wall sides which counter in the direction 53 of 
reverse rubbing in the main substrate section 101 of the gestalt of the 2nd operation is half [ which counters 
in the direction 53 of reverse rubbing in the main substrate section 13 of the 2nd conventional technique / a 
number of an orientation membranous wall side of]. Since the part which the disclination line in the liquid 
crystal display component which has the main substrate section 101 of the gestalt of the 2nd operation in 
this way by this may generate is reduced by half rather than the part which the disclination line in the liquid 
crystal display component which has the main substrate section 1 3 of the 2nd conventional technique may 
generate, the display grace of the liquid crystal display component of the gestalt of the 2nd operation 
improves rather than the display grace of the liquid crystal display component of the 2nd conventional 
technique. Thus, the liquid crystal display component of the gestalt of the 2nd operation can prevent the 
reverse tilt in the pixel field periphery section, without almost changing the area of the pixel electrode 
reflective section from the conventional technique. 

[0097] In addition, the wall surface which counters in the direction 55 of reverse rubbing, and the wall 
surface which counters in the direction 53 of rubbing remain in the field to which the edge of the scanning 
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line 61 and the edge of the pixel electrode transparency section 58, and the 1st orientation film 45 lap with 
the 1st orientation film 45 of the main substrate section 101 of the gestalt of the 2nd operation. Since it turns 
out that it originates in the level difference which remains based on the reason explained with the gestalt of 
the 1 st operation, and a reverse tilt domain does not occur since the level difference of the wall surface 
which is as ******** is 0.3 micrometers or less in at most 0. 1 -micrometer or more height and the thickness 
dt of the transparency section of the liquid crystal layer 23 is 5.0 micrometers, deterioration of the display 
grace resulting from these level differences does not take place. 

[0098] The 1st and the liquid crystal display component of the gestalt of the 2nd operation are instantiation 
of the liquid crystal display component of this invention, and if main configurations are equal, they are 
realizable with other various configurations. Especially the detailed configuration of each component part of 
a liquid crystal display component may be realized by not only an above-mentioned configuration but other 
configurations if the same effectiveness is acquired. 

[0099] For example, as long as the adjustment layer 49 has composition which is arranged only in the 
reflective field 71 and the reflective border area 76, and is removed from the transparency field 72 and the 
transparency border area 76 among the component parts of the liquid crystal display component of the mold 
in two ways, the configurations of other components may be not only the configuration explained with the 
gestalt of the 1st and the 2nd operation but other configurations. Since it is formed by the 1st orientation 
film 45 of the main substrate section of the liquid crystal display component of the mold in two ways so that 
the wall surface which counters in the direction 55 of reverse rubbing may decrease as much as possible by 
this, deterioration of the display grace of the mold LCD in two ways resulting from a disclination line and a 
reverse tilt domain is suppressed. 

[0100] Moreover, although the mold LCD in two ways has composition using a polarizing plate since the 1st 
and the liquid crystal display component of the gestalt of the 2nd operation are TN mold or a STN mold, 
liquid crystal display components may be not only this but other configurations, for example, GH mold. 
Even if the mold LCD in two ways is the configuration of not using a polarizing plate, it is desirable like the 
mold LCD in two ways of the gestalt of the 1st and the 2nd operation to make in agreement the effectual 
thickness of the liquid crystal layer transparency section and the effectual thickness of the liquid crystal 
layer reflective section. That is, it is desirable that the phase contrast of the light before and behind 1 st 
optical-path L3 passage of the liquid crystal layer transparency section adjusts the thickness dr of the liquid 
crystal layer reflective section using the adjustment layer 49 so that it may be in agreement with the phase 
contrast of the light before and behind 2nd optical-path L4 passage of the liquid crystal layer reflective 
section. For example, if the effectual thickness of the liquid crystal layer transparency section is in 
agreement with the effectual thickness of the liquid crystal layer reflective section when a liquid crystal 
display component is GH mold, the dichroic ratio in the liquid crystal layer transparency section and the 
dichroic ratio in the liquid crystal layer reflecting layer section can be doubled. 

[0101] Moreover, as long as the liquid crystal display component formed so that the wall surface which 
counters in the direction 55 of reverse rubbing of orientation film 45 front face might decrease as much as 
possible is a liquid crystal display component which has the orientation film with which rubbing processing 
was performed as orientation processing, it may be the liquid crystal display component of not only the 
mold liquid crystal display component in two ways but other molds, for example, a projection mold liquid 
crystal display component. The orientation membranous wall side which furthermore serves as an object for 
clearance may cover the edge of a member like the throat between not only a wrap wall surface but the 
orientation film, and substrates for the edge of the adjustment layer 49. Although the orientation film of the 
object which removes a level difference is furthermore using the 1st orientation film 45 of the main 
substrate sections 33 A and 101 as the orientation film for level difference clearance with the gestalt of the 
1 st and the 2nd operation If the wall surface which has the level difference of ten percent or more of the 
maximum thickness dt of the part which counters the pixel field 52 of a liquid crystal layer on the 2nd 
orientation film 46 of opposite substrate section 33B, and counters it in the direction of reverse rubbing 
arises on the 2nd orientation film 46 of opposite substrate section 33B A wall surface may be removed from 
opposite substrate section 33B by the wall surface clearance technique from the main substrate sections 33A 
and 101, and the same technique. 

[0102] When seeing from [ of the 1st substrate 41 ] a normal and lapping in the direction of rubbing together 
with abbreviation parallel with the adjustment layer opening 50 with the single transparency field 72 of the 
pixel electrodes 47 A and 47B of two ******, In each right and left, the thing short as much as possible of 
the distance of the rectangular direction of the direction 53 of rubbing from the side edge of right and left of 
the transparency field 72 of upside pixel field 52A to the extension wire of the side edge of right and left of 
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the transparency field 72 of bottom pixel field 52B is desirable. This is based on the following reasons. 
When the side edge of right and left of the transparency field 72 of upside pixel field 52A has shifted from 
the extension wire of the side edge of right and left of the transparency field 72 of bottom pixel field 52B, 
the part which counters in the direction 55 of reverse rubbing exists in the side edge of right and left of 
opening 50, and this part becomes the cause which the wall surface which counters an orientation film front 
face in the direction 55 of reverse rubbing produces. Since the part which counters in the direction 55 of 
reverse rubbing of the side edge of right and left of opening 50 becomes small so that the distance of the 
longitudinal direction from the side edge of right and left of the transparency field 72 of upside pixel field 
52 A to the side edge extension wire of right and left of the transparency field 72 of bottom pixel field 52B is 
small, the orientation membranous wall side which counters in the direction 55 of reverse rubbing becomes 
small, and the effect which it has on the orientation of a liquid crystal molecule becomes small. 
[0103] As for at least one side of the side edges of right and left of the opening 50 of the adjustment layer 
49, in the 1st and the liquid crystal display component of the gestalt of the 2nd operation, it is most desirable 
that they are the direction 53 of rubbing and abbreviation parallel. What is necessary is just to set distance of 
the longitudinal direction from the side edge of right and left of the transparency field 72 of upside pixel 
field 52A to the side edge extension wire of right and left of the transparency field 72 of bottom pixel field 
52B to 0, in order to make abbreviation parallel the side edge of right and left of the opening 50 of the 
adjustment layer 49 with the direction 53 of rubbing. The orientation membranous wall side which counters 
with the opposite direction of the direction of rubbing between the pixel electrodes of two ****** together 
with parallel by this in the direction of rubbing does not exist. Therefore, a liquid crystal display component 
can prevent deterioration of the display grace resulting from disclination still more certainly. 
[0104] 

[Effect of the Invention] According to this invention, in a liquid crystal display component, the interlayer 
film and pixel electrode which have opening between the 1st substrate and the 1st orientation film are 
arranged as mentioned above. Opening of an interlayer film is formed so that the wall surface which 
counters the direction of rubbing and an opposite direction may not exist in the 1st orientation film. 
Deterioration of the display grace of a liquid crystal display component is prevented by this. Moreover, 
according to this invention, in a liquid crystal display component, both wall surfaces which originate in an 
interlayer film and counter the 1st orientation film by the side of the 1st substrate in the opposite direction of 
the direction of rubbing and the direction of rubbing exist. The edge of the interlayer film leading to the wall 
surface which counters said opposite direction by this can be lost easily and thoroughly. 
[0105] Moreover, as mentioned above, according to this invention, in the liquid crystal display component, 
opening of an interlayer film is prepared so that a part with equal height may continue from the substrate 
front face of said 1st orientation film in the field where each pixel electrode of two ****** has been 
arranged together with parallel in the direction of rubbing. Thus, since the liquid crystal display is 
constituted so that the wall surface which counters the opposite direction of the direction of rubbing may be 
reduced as much as possible, a liquid crystal display component can prevent deterioration of display grace 
certainly. 

[0106] As mentioned above, according to this invention, in the liquid crystal display component, opening of 
an interlayer film is formed further again so that the pixel electrode of two ****** may be straddled 
together with abbreviation parallel in the direction of rubbing. Since it is continuing without the field with 
which a pixel electrode and an interlayer film do not lap by this becoming independent for every pixel, the 
liquid crystal display component is constituted so that the wall surface which counters the opposite direction 
of the direction of rubbing may be reduced as much as possible. Therefore, deterioration of the display grace 
of a liquid crystal display component is prevented certainly. 

[0107] moreover, according to this invention, opening of an interlayer film is in said direction of rubbing 
together with abbreviation parallel at the direction side of rubbing of the pixel electrodes of two ******-- 
on the other hand — from the edge by the side of the direction of rubbing of a pixel electrode ~ this ~ the 
edge by the side of this opposite direction of the another side pixel electrode in this opposite direction side 
of the two pixel electrodes is reached. A liquid crystal display component can prevent deterioration of 
display grace further by this. According to this invention, in the liquid crystal display component, the edges 
by the side of the direction which intersects perpendicularly in the direction of rubbing of opening of an 
interlayer film are abbreviation parallel in the direction of rubbing further again. A liquid crystal display 
component can prevent deterioration of display grace still more certainly by this. Moreover, according to 
this invention, in the liquid crystal display component, the level difference of the wall surface which has 
countered to the opposite direction of the direction of rubbing of the 1st orientation film by the side of the 
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1st substrate is larger than 0, and has become the value of less than ten percent of the maximum thickness of 
the part which counters the pixel electrode of a liquid crystal layer. A liquid crystal display component can 
prevent deterioration of display grace certainly by this. 

[0108] According to this invention, a liquid crystal display component is a mold both for transparency 
reflective, and the interlayer film is used for adjustment of the phase contrast of the light before and behind 
passage of the optical path of the light used for a display further again. Since generating of the wall surface 
which originates in an interlayer film and counters the opposite direction of the direction of rubbing is 
suppressed as much as possible, as for the liquid crystal display component of the mold in two ways, 
deterioration of display grace can be prevented. 

[Translation done.] 
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[Drawing 7 ] 
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(4, WfflSiLCDrt<o»****T-«)*Sfi»©2Si# 
^H«c«0«^tt*spB|a-t?Jb5. HI 8 (4, @7©±S 
MSl5WA-AffiBJIllT*fo5» ®7<Dm&&7Hm*\-£, * 
A 1/7 firm* k LX3^m^i:m^tzT^7-^y-r 

[0 0 0 6] ££«»1K::|SVVC, *folit£©Sg 1 XtS 2 

<om&mmmm<o 1 «3is#<dm*£ 3 wi, jSiiiggu 1 

&*HB«5 i^BaESiXTt^. 8ii**3K:H:, IT 

o «>WM.-®,Mitm) frhi&i$.£inx?tt%mm*i 
mx*hz>mmmmm®&6&&m£ixx^?> 0 

4(C(4, TyP5 = 9A*»6»j«Sixr*SrKJ»Rr«B-C*) 



4 

aut^s. HsumffiRitw 7 1 mists 2 tror^K 

So miS^ffiWB^ffl*S3rc>JSia(i(4, BJSSIW18 

0>»j*pij:h*>sbih oaMERSix-c^s. ns«9 

(4, E*t«#5«tt-efc<, ffi^ffi*3^fflcoffi«lc 
t«ffi**br*J9, BOSH OSrBoT^S. £St£SBl 
<0jKft»fc*iS»-rsffiBfc, EfflKl l^RltfeH 
5. ftfcH 7 T-(4, EfagSi 1©— »#as**S;h/ci^ 

S„ 

[0 0 0 7] RIILCD«S'M< irtMS*^ 
B(rffi«ii<i3t«5rSdfiLfc«^(cftoTV^Sfte.(4, H 
A&LCD#3^£!ft£$*MKB£ LTSb^S^fc 
»rt5**fcfflv^53tO*S»©JtBfti:, SfflSLCD 

9©*J¥^i^Si-Sr tfcio-c, SilflMNoftAJl 

©/IJf^5S*«&5©&ifi]i©eff£©M;asi8«$ft 

T, HUKg©2ii?)©^:SSft^g-a-$tiSo PStl9<Ol 

JII4, K*B©aii«*fcffi-rs«^©Jiff©*5mB 

(cftoT*J9, ^IJf ©8iiffi^ffi+SS5#©Jf 

5. 0 ^mf*5i^ PSJi9 0gJ¥l4 2. 5 /; mt 

ftoTVSo 

[0 0 0 8] Wfflffl«>»ft**}R^t4, l^lUot 
{4, WJo£*««rfll;t-C^5. 1119(4, ma 

2Bilt#©^<D«$m*¥EB-c*>a. 010(4, II 

7(D^S«gPl 3©B-BJffiffiHlT'fcS„ Bl9©JKffi* 
?0>fltj£&*Ur\, 111 9 ©£g«SB 1 3 ©»fc© 5 

n 7 ©£s«ge i attfi t m zmmz^i-z>%>&\at, 
ratisBWSrftLrKMttflrwrs. ft&m 9 ©*phhi 

[0009] B9<o&g,3t7i<X : f-t±* yf-ytrm* 
k LT 3NraR?*fflV*fcr 9 r * :/t h y ^*§y©« 

j&dfto-c^So 0 9©£Sffi$i5i sk&i^-c, f+in^ 
*ffl©*iigaini 4(4, H^mssitias 7 cDiSTcofie 

SriiO, 3S^o«W#fflgBi» l 0 iWfKftS <fc 5 HSi 
Ste2©fK^il{B!J*ffi(-iattS^-CV>So *iiIB^14 
£ mnWrnMU 7 £ ^pg^ 9 LTllt S$B^ 
iii*©#JP$»g|5 1 5 £ L-CffiStB-rSo K^«®@ 
iiS|5 6(4RWffl«4(c@ft$ixrio9, I^SJl9?r^L 

TB^«iiRitsi5 7 £SftoTv^So mmmmsi^7 

(4, IBSEestcSft^tvfcs^^^ h*— ;H 
T, E^mHSiSge 6 £ , «ft«jfc««SiT,-CV^5. 
[0 0 10] 

i%wj>miki,£o k-tzvkM] hi 7 -hi i oxmmL 
tLffimmLCDom&mTFiRi-oz.&mMi. i3t? 

14, JKf B ®J?roHSS9^igHL-C, SiSffi«4£S*f 
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[ooii] i , 13 ^garsisi 1 1 is, mmm 

100121 Bl7©i««lBSfc*JV»-C, BEl6]Kl 1*B 

tV^l 8fc*tfl]-r-&«ffi2 1 W&nWL&ft* 2 2 

«\ BBffeJ^l lSffi<D^<7?/iV^ffl/jS|5^2 3jfi{§0 

^2 2, 2 4c7)x^/W- h-f S^faCMESt^U^ 9 
tfv^fal 8^*f|Bi-rsSffi2 1(4, *^tc^SSr% 

tc*f|6li-5»ffi2 5©itt§roM^2 6tt»2 5 

»f2 6^r-f;Ht^it ei«]flt i i mm<n&m 

5*lfil4:«:ft<CoTV^5. 7 tr^^A 1 8 £R*f#|6j 
K#r6]i-5Sffi2 5ifi««7>aEft^f 2 6(4, grJtOx-r 

/^rotlt/iotv^. :©^S, 7f^^r^]i8 
tS*r^l6]ic*H6]i-5^ffi2 5tffcSf|*fcttA5HFtf 

7^y2 7^tc, yTf-yfjsmi 8 igst*i6it*f[Rj 
-T5S15 2 5 36s*,5^«icy^-^x-f/wh y2 

8/5>££5 0 rtilc<toT|l7(D^S«gi51 Sr*-f5i^ 
ffllLCDro^„ R ofiA5(|-frf5 o 

[0013] El 9 <£>£S«95 1 3 1 ®gi#<OSBigc 

9, 3 OifiWOJKft^tt, y^-^T^h^ttfltC 
iotv^. rw^m, 7ty^i6ii 8K>S*t*(6]tc: 
»l6li-S*ffi2 9, 3 0«s*5*«i»i^jEtt 

2 7z)S£i:, 8 ts»*rS]{c^i-5S 

E2 9, 3 0i5fc5iti;!)/Wf-f;^h7Yy2 
8#£C5fc«>, El9WiS®*|5i 3?r#-rsWfflSL 

[0014] *%w<r>smt. vvyymimzm^xr* 



6 

y^rfiil 8<OS*f^|pI»c*M6]-t-5gar6l^ffiffiSr^#5fc* 

So 

[0 0 1 51 

ffiSK:*tlRl-t-S*ias**sJ:t;»2»fit, S8l£«i: 
»2S«i:©M^gBB$H5^et> 

io Jf t^fflicgaa^ssgigaftSli:, ssis^t^iga 

mb. mimmbmi&fombcDmiz.giw.zti'. t^m 
anzm-tzmmmbz-i;^ SBigar&isii*, fiM 

ZlSM-TZTMb, ^ibfeebZ i^ffc5 7t'y^ 
fill!:»«Sr5trv^-rsxei:^J:oT»3t$*t, AIR] 

m<DMn&><D-nfti^ mmmm\cmtt <o , suiE^iga 
b *m'& b-tzmgkm^mi-x-hZo 

[0 0 16] &ftWiZftx_t£. ffi*«*^(CfcV>T, 

IB i ££01011$ i Eifiiiifc, ? v^mmb%.ttijm\z 

feasor, 7f^^*f&ii:s*r*rBi}'*fr6i-rs^ffi{-e 
a-rsy^— ^f^/^ F^^^fciT^x-i'^^ y*— 

so [0017] StTlE® 1 12 

•rs. 

[0018] **wtltx.tf» fSft^sH^fciav^r, 
is i £«<»j<z>ss i garfejKi-, mmmiz&m u>o? ^ > 

Po*^#4u/iv>. f&igarS]Bi£-tf>J; 5t^t5t 
mmmnK yyf^^^b^^^tmw-nxh^ 

a o %ftX<oMmzMf&£ftx v if \ r*iKi J; o 

[0 0 19] *HP^i4, PflB5r^(tTtBS(C*fr6]1-Sm 
iS«*Ji^2S«i, BiSSif2l«i©Pflt 

mmzftzm&mb, %simtebm&mb<omiz.mmz 
nzmn&famb, %im&bmi$ifamb<Dmcmw. 
£n?>®$t<nMmm,®b. m2m&.bm&mb<Dmi£& 

^lElRllKtroMtiae^^ *»oBBp«Sr*ri-5«IBl 

Btt***, migarfe]^«, ^is«ro^s(cga«^ix 
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1 EftKStiioffi 1 S«*M^P><Dffl$^ L^SB# 
[00 2 0] *»WKttitf, tt****^*^"^ 
1 E[S]flSl*jroX«*ffia'' b M * t v >»»#l«t5 

[0 0 2 1] *IPJi4, Wffi^^(tTffi2(C*fr6]-rS^ 
Efi jfo&l x IifflSt jftMi t ©HHcfiBS 

[0 0 2 2] *»Wfcf£*.tf, «ft***-T-fcj3^T, 

f!i$£?>LT, id£l^ 5 2 ooiftio 5 *>ott* 
RSJflgoagtcjgH-t-SSg i El6)l8lffiigf4#&L/«ev\ ) rft 

h U9 trv^i6i©KJt^ip]n#iB]-rsj(s i E^m^s 

JBmftoJIICilSB L9 trv^*|6]©R#*iS)l!:»[6li-5 



5 

X\ rngkm^ttisii zf* j x ? y ^-v-a y(;gi 
[0 0 2 3] *fc*«W©*fi«*#^J4, MIS^MfflS 
2 o M^m® <r> o % <d 9 tr v ^ iskbd i- fo 6 - 

[0 0 2 4] #*9!fc:fl&*.fcf, n*A*^3H^{-*3V^-C, 
SraiSrogBpgpti, milE9t-^^[6]ic»S¥^!cafeA/t? 

*l«fIfc#lR|-t-5*liaip]«aeEH:#ffiL*vs rco4 5 

[0 0 2 5] 4fc*»M©*Jt**3|l^-l4, HtFtesp^a 
ro»pgpro9ifv^i6j{cii:^-r5^rip]fflawiiffi(4. 9 if 

[0 0 2 6] #fg§Hf-t£;ti4, ffiai**^{C*JV>T, 
(4, 9 fc'yy^faliB&^fTfC&oTV^,, rtU-io 
Offltc, 9lfV^#facD£tt#fai#l^5EfilBI»® 

[0 0 2 7] £fc#SS«©ifofl*7rc3mi N BufEfglE 
HtlE9lfV^[pI{c3*L-C*flRlLTl/->5Sffi<0®Sf4» 

[0 0 2 8] «ft***-?te48V^r, 

JK l SttfloEftKa 9 t>^(Si(0S^^il;» t X 

M&Lx^zmm<ommtt* o£<o±z<^ frim&m 

©iil*««K:»iai-t-5«SJ»o**Ji#© i«*»ro|fft 
4otv>5. Mteft7cJl*ro l #J*««g^^W1-6ii 
35(4, 9t'^^a(^WSr-^x.^v\ Bmil 
wili^*1l±co*ffiS(cm/j:-5^ l EfaMM®tf59 tr^^ 
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imm<n$$imfrmzm±iam-<o i m&ffi\c&mbtix^ 
xm^m^mi-^ 7^*^y*-->3^i;iigH-f-4* 

[0 0 2 9] Sfc***!©*******!*, BufEHiiiS 
H«> ft£iSailJ-4jgi®SlSi:, lW8E»:i&*fl!liO»e>SI#-*- 
4#*Kl*+5Kltttia»fc«j££*U lffiieJBfflllKtt, 

9 , fiate^ i s« t fitiieiii^mnsji^ t BtrtE^^s 
<t flufB»i6imis t mmm 21st srwusciBiii-sss 1 * 

[0 0 3 0] *«WfcfS6x.tf, jS B B B «*»^l±S^SW 

*i*js«>aiiiwr«ro*«>teffiSi:JK2jt»«)aafl!r* 

****fc*i^-C. fH 1 S«ffl©IB 1 EfaK*ffi0>7 if 

«ix#4fc*ttifcJ>£*i/cv'>4©-e, IgUffifcjgH-t^ y 

[0 0 3 1] 

iftwv>'£i&<Djtm] m i **m<r>% i ©ii©f 

ST'fo^ianfflSoffi B 1,^*^3 3;JSfl-r5*««8B3 
3 Aro^ffi^sp®IHTfc5c HI 2 (4, BiofilK^ 

rpsifflMLCDj t»«rt5) 3 1 n^^mmmx 

fc4„ Hll tH2 tSr-S-fcHtTtftlfl-f 5„ @2<7?j55fflS 
LCD3 lCUflli, Hl©±*««B3 3A©C-C»r 

[0 0 3 2] HffllL C D 3 Hi, mmW<OW.^^M 
^3 3 $lfiftfrK3 5, Sg2<l3fe«3 6, Ml 

#3MH««3 7 N 5B2*3*flMttR3 8, fc-ilP)tl3 9 
£^fro &ft^*f«fit3 7, 3 811 l/4«fi*-C* 
mStlTV^o tS*^5Sf3 3ll «EB&ttiCI4, fgl 
ffi«4 1, I2M42, ftAJflM 3, £l£ffiflt4 
5, ^2E[6]Ji4 6, ffi%^>Df««ffi4 7 > Ii^mii4 

7 t^*©»i*i««4 8, &i.T}Wi§kmW<r>mW§4 9 



i0 

[0033] IlS«4 1tf2S«4 2ill jgfttt 

1, 4 2©H©'M<tt$lM4 1lt iSfoftttSr 
^■1"4c tt£Ji4 3tt* 2SI0SS4 1, 4 20RHCE 

g$^4= gie^ou 5ti^is«4 i tm&m* 3 

*0>HJ»cE«£ft5. £2EftlR4 6tt« f2fflS4 2 
i**Jl4 3t©W|tE«*ixS. 2ft©IEl»ll4 5, 
4 6J4, f&JliJf 4 3lC«:3ffig-r5o ^ffi^l®4 7f4, 
KlS«4 1 ££lEftK4 5 troKf-Eg^ttS. # 
io Mti4 8{4, »2Sfi4 2 t!2SS«4 6 £©Hfl 
fcEB£*U *»o#iBi(|««4 7 1114 
911. 1 1 lfi4 1 1 £|Sll4 7 t ©f B 1i^S^tl 
4gB5J^-C&9, '>^C< itlocD^Pg|5 5 0S:^rLT 
1^4, 1114 9 wm-<7)5HPa5 5 014, «It57f 
^^*IrI5 3 ^B&Jpfi : f-^A/-eB|-g- 5 2oOpf^«®t 

[0 0 3 4] Bslftti4 7 t»|6jm«!4 8 bi£*.vX# 
li*«:1llj«L-C^5. IiSS4l« 
&/12 3ffi!lW-*affi5 lrt<B«-liilttt«4 7#Eg£ 

20 nfcfflj^?:, wmmns 2 3 3 

f*1©f 1IS4 lfciyf 1M4 1 iffoPa/f 4 3i© 

ra©«tta»e>j*«««'«\ r$s««3 3Aj t«frt 
4c f iE^ll4 5ll ^SSSB3 3 ArtrofcoSl5|t± 

9 t^ais 6 3 ^Mc&m-tz, m&m^m* 3 3 

2M4 2*JJ:t5«2»R4 2 i:til4 3 tWFdjWgB 
*W»feJ*3«S«*, WS»3 3Bj t^tS. 

[0 0 3 5] ^1E(PJJ^4 5tt, IlS«4 1©-** 
ffi5 l»CfEi-Eg^ixfciii*m<14 7*Ji^pSS4 9 
l:l*»t*it*it5lSi, f»f*6i*lRlf*5 

TfiitSix4„ ft2EftK4 5Nu ^lEl*ia4 5i:P 
nm<om^XMty\f^ifTMk\^ii<>xm&^ 

[00 3 6] mi EI6JBI4 5 OS^WfcS^W^ffi 

5Hl»|fii-t-5a6ffi«sj|SlE^K4 5^«orv5 
40 Sot^51I©iili 0J;9t7c#<, *»o 

^b%J14 3©iii*ma4 7t^(pji-5^(DS:^:gff d 

t©itw*j«©«[i?*)6ri:as«F*u^ *aat©jK* 

-Cti:, miEl6]S^4 5©ll©)t„ Bi3f5^«5 2rtf^ 
*>5>l«[Ji4 9©«ffiS:«5ElRlBaiB5 4r4iJ!9fcr^ 
y*-|Pl5 5*5«tU59 tf>^|6j5 3W^<D^*rSltC*f 
LT*ri6lLT*J9, £lElftlBt4 5£$l£tt4 l££> 
ra^fe4^«-©5*)©WSii4 9 ^K»jS^gp«-K»4S 
SB*«5ElftlitMiB©ailf4» BlJfEft7cgJl d t © 1 »J 
oTi^ 4 „ 

so [0037] *jii6ro»*-ef4, *a***^- 3 3 Am 
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f$mx*hz><Dx\ mmmm47it, m^R^m^mm 
m^ftzmm&4 8kfrbmf$.2tiZo mmn.M8.fn 

355 7(4, Wmm&5 2rt0>3fc££*t£-£S'<tK*f^ 
$7 liclfig$ixs„ BSf®H&ililB5 8(4, B*«« 

So 

[ 0 0 3 8 J PifflSlffo&^Slt^ 3 3 KjaVT, PSJf 
4 9(4, ^S14 3 5 7t£*t-fo-t-SgB 

1tmz.m^b*lZ>o ^ii4 9li t £Wg&4 7 illS 
«4 1 t©W(C^4^5. 1114 9(7)PJPg|55 0 
(4, f;ill4 l^ffiCOffiiH^^^Pj^T, SiiSi558 
tMotV^. |S}fflM<7)?S^^^3 3(C*J^T, 

'^.ae 4 3 (DB^iHi 4 7 t^*f r&)-f?,Sls^<oft^:gff d 

t (4, 4 3 WBsSfSHJitiiSlS 5 8 I'Mft-t Z>Utt 

cDjflf:, ^&t>^ffif B JfiSiI^<7>/lffT-;fcS„ 
[00 3 9] 2 ttCDfilfttg 3 5, 3 6 (4, fa^mM^ 
3 3£«A,-e*K6]L-Cl^So S& 1 3 7 (4, SB 

l<13t«3 5 tmiSS4 1 ir<7)F B TiC^?£$tl-5„ 3B2 
ft^«<ft«3 8(4, ^2<Dt«3 6 tl2l«4 2 i© 
Pallet £ ft S c IS lfil§7£« 3 5 (4, Sgl7fe^ffi»&3 
7 kt/tma 9 b<DmiCftlE£)n2> 0 SffllLCD3 1© 

» 2 <i*« 3 6 m&mmm l c d 3 1 (ommmxh 0 , 

pfi)fflMLCD<D3t2S3 9fiWSjS)ffl^LCD3 1 <75#ffi{|iJ 

T*fe?>o {£^#(4, sfflncD3 i (Dmmmfrhmm 
g«LCD 3 1 (cut?,, 

[00 4 0] *^ro^.T-(4, £ k icf* L < (4, ffol 
^^3 3(4*7-^/J5-5rfg/ cC r^^^y-v MJ ^ 
X^W^a^^-efc^roX*, fK^^**^-3 3(4. 

«»cd^s^6 i, ^»*(off^6 2, mmmmm 

6 3, BSffMM 7 tmWO^J 5, ffi 

$CCD#7-7wvU:?Jf 6 9, 3d£UM%m7 0£££>i~: 
-^tfo **JScD^T*(4, X-T yfy^6 5(4, 3 
ffi^-f-T-fcSSIISh^^v 5 ^^ (TFT) XM$i£i% 
T^S„ liiliol, B^«1SSWSl5 5 7(4 2ofc 
S„ fS H s H ^*^3 3(D ; B ; fr^fiK(4, ^T^ttJiJ-C 

fcSo 

[0 04 1)1 1SS41I4 ig)fett*i J: 

mcw-rf^t^mmzwim^nx, iiM4iffl- 

**iS5 licSBB^nSo £ffi^i&|6 2(4, ftStffi 
iC^otiStdffiH^^CtT, ®lStS4 10-^ffi5 
1 (CiE!g£;ftS„ 1 <Dg^f6]i:{f-^«86 2CD 

£ (4, IlS«4 1 cd-*^S 5 1 (Dfemijfo 
t5?Lt^5„ *HJS^^T-(4, ■ff#«l6 
2«0fi:#^r|p]^, 7t'y^|p)5 3iTOl:/j;ot^ 
S„ S^^liie 3(4, jfcfij&e l £{g**6 2 tow 



72 

otV^„ BHiflHi4 7*JJ:U*iiSJf 4 9(4, SKiffe^ 
816 3 irfSiiflfiJBU 5 £<7>Pfli-^££ftSo 

[0 0 4 2] *Si^6 1 k{g^&6 2kiC£iXW£iX 

ftmmmmiiK mmmms 2(c*a^-?-s„ sfwButffi 

«5 2(4fT^mic:>tfe/ut?v^So H#ffl«wl2^jro?iJ$fc 
(4fif<0^(6](4, 7ify^5 2 iB&WfC&oTl^ 
5o *-<Oiffl^«5 2(£*J^T, 7 1 I43gii 

1P«7 2(;i£oT2o(C:9-t!jlT£ftT^S„ PSS4 9C0 

^ffi(ci4, mifci-zmvt<Dwat>wtf8.&tixi,^ 0 mm. 

>o ®4 g^EiclMlfilrM^i-Sfcfeic, ISSJi 4 9 (4^ft 
&<Offimmiz.£oXMj$.£ixZ> r £ 7)50* LV\ 

[0 0 4 3] BSf*®4 7(4, #B§*1^*£5 2 (£ 1 oT 
oldM$*lSo Ill«4 l©i£«*l6]A^lT, 

B^ffi^s 2T-t4, m-(Dmmnmmm$v> 5 8^20© 

B»*SSItlfI5 5 7<7)F B 1(-SBg$tvSo BiSSS<iH*rg|5 
5 7(4, S#t^7)5itg5Wi^V^«ttWW*^?TM^tvix 
(44<, >t£;it4T^5~?A(£j;oT7lM£ftS„ B 

mmmm^s 8(4, sjg^jt«5W^^»mtt#^ 

fe^^tltV(4<t<, Tit £14* I TO (g-^fyv?!)A 

20 -*ft*) *»e>»j«sii*. satau 7 as .trass* 5 

8(4, T/W§ = >?A*5 < tU ? I TOW^SUOW^^e,^ 

[004 4] *-B*mH 4 7 £#J&1-S 2 oWBSfim 
ffiK*tSB5 7fc4U*BSiS®giIg|5 5 8(4, m^Wl-S 

^$tvT^s„ mtftn titbit ^mmmmRM^5 7<d 

Sifl«P5 8 tjS^ttbT^S. iixicioTB**® 
SM35 5 7 i B^«SSi@SB 58i &®M,\zmjgtfZ> ~ 
k 7)5 T-# S„ B^«HSIt$i5 5 7 t Biif tUKS^Sl* 5 8 

so k<Dmm<ntztb<Dmi$.te. ±Mnmmz.m.h-r, m^m 

(jtt»tJ:V\ fctx.(4^SS4 9 ©&*©B*1t'iRW 
£B5 7(Dii:T<75fi[B(C3V^^ hT^-^^-^tv^ 
^iX, B3(l«filSji^5 8^3^^ h/fc-yUCDjST 
<7D&B*-C3i#$ixrv>T, &*(7)B*milS*fla5 5 7 
(4^=i^^^ h*-^^LTB^«ffiSii^5 8 (eg 

[0045] &mmmi$.5 2<Dmmc ^j yj-^rm 

fffc5TFT 6 5 7)5 lo-Togag^tLSo TFT6 5 
K>y- M;1^6 6(47fesS«|6 1 kmmZtl. TFT 6 5 
-.0 (Dy~-*mM6 7(4«#«|6 2 i^^tlSo TFT6 
V«H 68t B**m*IK#tg|5 5 7 i (D^tC 
(4, lW$rofl'Me4 9 7)5^fi^ixT^S„ Kw^f^«« 
6814, |^Sg4 Q^WLtthtltc^lsf ? Y-fr-frZft 
It, Elffifcfti]»B*«11S^5 7 ig^£tiS. B 
^H1S4 7 irTFT 6 5 t«OSiBEC07t*cO#^(4, JifB 
0«fig(c|5Sib-f, te<7>«^-et4v\ ^t±(4HB&«'J 
<7DB^«@S^SB 5 7tKM £ £f|gjf 49© 

^V:?^ h*-/W§-^-LTSii?t1-S{tt>'9(*:, TFT6 
5fflKM 6 8 <7>-gB#7)5ji# $ ix, hV-fVf 

so i68 nm^Emmm&mommmmRM^ 5 7 «ojg;T 
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cones 4 9 tmmmme 3 tora^iee^jx, tts 

fcUZft LTKW VSS 6 8 #H3SmiSSjBSB 5 8 K 

«8K£ix-ov-cfc,fcv\, ^ixlcJ:o-CB*««4 7 t K 

[0 0 4 6] — 7^;W^J16 9*JiU5ji3tJi7 0 
it. ^2Sffi4 i t^2iBffi]]K4 6i:©Ml:M$ix 
5 0 *7-7>f^g6 9ttpjsgmS4 7t*f|*jLT*3 
9 . «*JB 7 0 \*7 7 y^-rhH^i Lt, PilHBK 
5 2<0|8I<D«£. fci:iliM»6 l:|8«fctWa-§*6 2 

[0 0 4 7] M14 3I1 ±»«g|5 3 3Ai*t[6]S« 
g|S3 3 B gaft8g4 5, 4 6R±Sr|*l*»V^t)*-C 

^?iS©Z L I - 3 9 2 6 £fctep<^tt§g 
©ZLI-4 7 9 2 (ffin°n*) "03191*1X5. ffiS^SP 

3 3 A, 3 3B<75HJHtH\ H!il2 3 0£l««)|«d 
1 7)5^5. 0*tm{c/£5J;5{C^SE$ixTV>5„ PS« 

4 9©lf(i, SiiSBSmd t©Hm **i6<D^li 
X'&ffi 2 . 5Mmt»tJ}XtV^„ 

[0 0 4 8] 2#CCOia|p]8g4 5, 4 6tt, EBiSi4 7 
i*f[Sjm«4 8 icoPflfcmjE^^CTV^iV^^, ffiiSJf 
4 3(^(7)^^(0*^161^, S^4 1, 4 2 

iE|fili-5«t^, ffi B B B ^roia(6]^ffi$r^$iJ-r?)o 3R1 
Sa^Sl4 5 7)5 J S RttiSA L 4 5 5 2 (iS>«) "Cfc "9 

mM>#w*/i>?&.m<DZL 1-392 6t*ibz>m^ 

hSrWLTV>5(0-e, ll»mil4 7 £*t|6]®ffi4 8 £(75 

[0 0 4 9] #ft^*tffi&3 7, 3 8 7)Si/4jSS«-e 
fc»), MS 4 3 7)5Ero^«S^tt^W-t-'5IE©¥ : fTifi 

#1*1 i * l *^*t«« 3 7 <OiB««lfc¥fT**l<(I i ^ 4 

^ff««3 775SiaS£lx5o *»o»2«3t*3 6<7>ffi3t 
• »C¥1?J5c*ia] t % 2 %¥ffiflt£ 3 8 ©iBffiilfcjpfT* 
#l*j£#4 5ffi<z>a£*rittJ;5fc:, ^2<i3t«36fc 

3 7 OgftN tgg2 3t^tt«ffi 3 8 c0al*@«| t MtffiSfc 

[oo5o] in i ottA&^s? 3 3 (D^mmnomm 



14 

XSI4, JUT©i:*J9T?*>4. SUM-, HS«4l?: 
s<— 7ttxfiT a 2 05*7t(±S i 0 2^ 

PZixZo Z.tUC£oXfe&1&6 1*5J;U5TFT6 5 CO 

10 HS1I6 6<o*«sKi, 1tk*.f£T 

(Al) , ^eD^fv (Mo) , *fcfi*^*A' (T 

a) -c*m$ixs 0 

[0 0 5 1] ft^T, S1SS4 1±K, £Si&6 1*3 
itfy- h«1S6 6^«5i5(C „ Jfffii|&g:BS6 3*5 
HS^ftSo JUMfiMKeStt. Tttaifi, P-CVD 
Sc^ffl^T, 7%^i»Kit^CO^lS«4 l±fC, S i N 
xtfmm&3 0 0 0A{C/£5*T-ag*ix, r©«*Jg 
J&£ix5 S i NxCO#K?)S/ira*6«:IK6 3 £ Ltffll^ 
jfx5„ /Slffl*&iyB&6 3fi, Ife«:tt^i**5fci6(-, 21 

gf#JKifej£i|ft6 l*5<tO«y-h«fii6 6 COS 

lite, CVD&Sr/B^TS i N x riMBS^JtSo rco 

K6 3^«^-T5„ 
[0 0 5 2] gfjg«5»|g6 3^«, TFT65©f + 

ffl^-cainiawKe 3±icjattsns. mi«f^co^if 

/S^Ji^LT, ft^t'TFT 6 5C0«S=i hJfco 
30 tr»*»6>3g**ix5*2©»Bt*^ CVDSIrfflV^ 

->» ^ymx-m&ztiZo iixaoflvaisooA 

Tfc'J, ^2»)^COljl{i5 0 0 Af*,5 c ^V^t?, H 
C 1 t S F 6 i:coiS-g-^^^fiJffl-r-5 K7^xyf^ 
SSrffl^T, JBi»flt*JJ:tfSl2S»RiJJBf3e»ttfc>'<^ 

40 JiJBiWTFTB 5©««3^^^ hJBt**»*SiX 

[00 5 3] ^f, TFT 6 5 cOf--r^lWf fc-fcU^ 
«=>-^^ hS^ffi^i^tC, $lg«4 l±l^, 
tt*5<t^mtt5r*1-5TO75^^5^3»^^ 

tct^itiToxm^fi^o m^x. *3*Bi±ji, 

^JfEf, 7ttx.tfT^5-^jU (Al) , ^U^xV (M 
so o) , ■&-k.\i9 > 9 )V (Ta) T'^Si^lxSo J5C^T, 
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m 3 mm t % a mm t imttsmz* * > ^ * ji 

•So d^SS*, TFT6 5©y-Xfi6 7, TFT6 
5<DKWf V«ffi6 8, 1ff»62 > *5 4l«iii®l£i§ 

6 8, i3j:tWB*»6 214, SB3»BtC0-«BJ»-!6»P>*S 

T^S. Ii^*ffiSiiS)5 5 8 (4, I3ilro-^f£lt 

fc, IftltttOttttfrbjftB Jlff# 3 00 0A7?fe5g 5 

•So ft*5[!lt£f4, »aK(4m*$tlTV^iV\ 

[0054] &^r% mm&z&i-zmyt&mmtK t 

FT 6 5, i$i6 1, fg#H6 2*3j;U?pi5ll«ffiSia 
355 8 3rg5 4 5SC, »ll«4 i±|:WfiSH5. S 

^Jc-rso **Jico^ffiT?(4, mmm4 9<DuntLx. 

SaJtfttiwoFPR-s o o (j8jp n p£) flJJBvfcft 

14, OFPR-8 0 0fcHe>-f, ttrotm, fctx.(4^ 
M^kttKC0OMR-8 3, OMR-8 5, ONNR- 
20, OFPR-2, OFPR-8 3 0, *fc(40FP 
R-5 0 0 fJ.orUl\ &5VM4, Pfi 

m 4 9<7)*ffi-f4, Shi p 1 eyttSOTF-20, 1 
3 0 0-2 7, 1 4 0 0-2 7 (Sin n n*) ^"CfeoTtj 
4<, fe5^{4AH±ia<07^ h=-^ (jSjp B p£) , S( 
*77-f V^5*/^±tt<7)RW- 1 (fBj,8,£) , 0 
Itti»R0 0 1, R6 3 3 (jgjp D p£) X'h-oX-hX 

[0 0 5 5] U3SJf£j&&, *y<<y*y v^ffiSrfflv^ 

* , MSJ1 49M5i5 fcriUKSix, tt«Mtfi?r£& 

a*3&M-*. 5 7 ro*m»i, fcfc*.»i£JR*m, 

fcir^Li4T/U5-!?A (Al) , £ fcf4* y (M 
o) T'H^^tlSo &WSB5 7t4 2/§«5£K&oT^T 
t> 4 < , -<£>4§-g-&fcfg|5 5 7 (4, Jiff # 1 0 0 0 AcDT 
yW5 = ^AW^t®ff^5 o 0 Acot V T't^CIDt' 
t^SJl^ixT^^ixSo *ffifCPflia^*>5ilSJl4 
9 0±l-»)KSr^BiL^^— ->?l.XRttU5 7 tm 



26 

[00 5 6] B*t&£4tt(5j£8L US 1 IB[6JM4 5 <D 

*m*»?>*5*Bt!9s, use 4 9 1 mmmm&^u 5 7 

*B*«ffiS««5 8i:«:B5.fcSfc> IlS«4 1i 
icriWSn*. SgliEfrffll4 5<£>*fflf4, fcijtfi, j 
SR&S©t7'hv-AL45 5 2LL (fSp°p£) T'H 

SfiftJgN 5^^-f 5, JW±WXatc4oT, ft£&*% 
10 1^3 3 <D3=m&U 3 3 A^S^tS, /i*5fK*«^3R 

*J4u ? $aag*)£^(4, 3 3 ©fta^j© 

loffcS. ftft***^ 3 3 ©«J*|±, SlSe(6]K4 

[0 0 5 7] H2?r#JSLT, MLCD3 1 
*- Kfco^TfWW-*. SMLCD3 1#g»lL 
20 CDi UTifjf^-t-S^-g-T-foSSM^e- KT*f4, III 

tts 2»s^«7 1 zmm-rzyttK mmcm^^ti 

5. iffliLCD3 l^SiiMLCDi: LT«l^1--5# 
^-CfeSSii*- F"C(4, H^ffi^5 2cD@ji^g«7 2 

&xxm&i9M4 amicffifenft&mu&tix^zfi^ 

[0 0 5 8] ff«©*-H3fct*JI/^-C, K«F© 
7t©Jg|¥VS4J^T<0 tfeO-CfeS, 12 {S*« 3 6 <D%l 

3 6£iIiE-rSi t(c4oT, ^2iH3fcfi3 6©ffi7ttt 

6©«Jttti:IB2Jt¥*|flt«3 8C0StBtti:(44 5^* 
fi£LT^5©T*, H2fift«3 6ilji^wK^il7t(4, 
^2 7t^«««3 8(cA#tbiiiai-Sr ir(c4o-C, R 
«*fc*5. P3<B7t(4, fRf B ^^3 3»*H6lS«SP 

3 3B?riii§LT, ^ 2M4 2{ffi|^P>^Jl 4 3 (CA 

[0 0 5 9] *-lii^<7)H*mffi4 7*5 4U«Mr6]m«4 
*fl6ll:S4 8raw«f B /i4 3 OSfoFa^tt. S«4 1, 

4 2©*BJt*¥**ieiK:EiaiLTU^«IB*»e>» »« 
4 1, 4 2©*BafcHlfSttfc;£GifcWElRlL-C^5. 

^x.icft#iii^[^wm^4 7, 4 8 raw^Hie 4 3 torn 

*f*ft*ttlir < «A»-e*> <J , RffiAJl 4 3 Sr^^iiig 
t5r ii-4oT^CS{i*i^(4, {stsor-fc-s, 



* 
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3axfc«ffi4 7, 4 8ffl<r>i&&f§4 3£A#*Lfc*§£\ 
n**«rJ«S*V^**, $2£K42^1M4 1 
Kft*»3#ftfciSffLT*ftJB4 3«:aiflU HM 
4 l±fc*>.5BI(HraR*t»5 7T*K»£;ft,5, 
[0 0 6 0] ix#$HfcH<S3t(±, m&B 4 3 Kft 1 £ 
«4 i«*»&WA*tU R«Bfc«rJ»S4v**S» HI 

«4 ia»&*2*iS4 2fcfta»$*ftfciigfrL-csNWi 

4 3&aifflU *tft£«SB3 3 BfcailLT. ST>*ft2 
ft^*t«« 3 8 tcA^hf 5, SA*tLfcPJ«*f±, ft2 
Jt^i««3 8Sriiii-r5ii:^J:or, ft2fiI3t;K3 

6 ©fisftiftii t « ess-*- s #m (^stb-r s k* 

3M"5 #ft LTV ^roT*. ft20Bfc1£3 6 SriiiS 
t5wi4<, »2«3t«3 6{w»JRS4x5 8 ^<73<t5 
fc, iB*«ffi4 7*J±tW*l*3*«4 8W^3f3fe«|Sli6J« 
tLTV^i^ HJ*li^*(C^5c 
[0 0 6 1J ¥-W*©H**«4 7*S±tmfc«ll4 

7 *5 i tWftWffi 4 8 R]0>ttM 4 3 1*3 teBrfc***** 
£L&V^CDT\ KM14 3 fttf^alSH^ St£4 

o 0 *x.(ci®3iimfii4 7*j«tu5*ri6jmii4 srawfRHBe 

4 3(0ffl»f***tttt^fc*t V\, •3>*.fcJ&2jfc9fcf* 
««3 8ai§mcOR^^^mff^^D$tLTV^^^ 
t«4 7, 4 8|fl<0«tfi»4 3liA»Lfc»^, R<Ift 
{4, r4xPjjWSffi4 7, 4 8W»JKbI@4 3£iia®-f5 

t> tt*ftffl4 3©*ajficfiHbr«fn«*te**. 

[0 0 6 2] ?fo&Ji4 3iiia&<D#fR<Btttt, ft 1 S« 
4 l±K!S>«H3lf«CSItff5 7fRltJ^ f£f4 
3KS1SS4 l«*»e,ffA*tf -5. SAItLfct&Hfi 
3tli, *fiJH4 3*iijii-Sri:»cJ:o-C*e>fc«fttt 
ffiWftSft, S?>*^2 7t^M««3 8(CAWi"5o SA 
»Lfc«H3ttt, ft2ft^}i{gl£3 8£«i®LTt>, SB 
2{ffift&3 6(©<l3tWiil3?+5*|6l}-S«)i-5B:«Hi 
ftKte&kftVV, Lfc#oT»2*¥MflMR3 8a»* 
O*©£«ftJ5lc#0> 5 *>, I21M3 6 
frfc^fttcStH-Sjfcfrtf^ ft2<S:)fct£3 6 SriSi^-f- 
5. 0 \C. lf*m@4 7*5iU ! *)-[*]flHi4 8Wt- 

uf a s $8£ t -c v v >4§-g-, mmi* e 4 5. 

[0 0 6 3] ffitwHi-Bililc^T, aa*- KB*© 

ffii» 3 3^(ciAWLfc5t(±. mim%m 

3 5^iiii-T5r tKioT, ft l«Jte« 3 5 
fcspff**lftlKiWWSBUIfl3l6K:«a. ftm*&3 
5©IttiIl*fiiS3 7(7>j§*@itti{44 5ffi£ 

fi£LTv>5»-c, mim%&3 5mm'&<D\6.mm?/ti$. 

»l**Mflt«3 7fcA*tLaiii"5ri:tJ:or, R 
fifths, RiH3tW\ ^81*^^3 3(75 iS«Si5 3 
3 AW^ii^7 2SraiflLT, glSR4 1»?,iS[ 
M4 3(CA#t1-5. 



[00 6 4] m-Big <£>Bli«ti 4 7 *s itWttiSims 4 
8|«H:Bfje«#ii*»£LTV*S»£\ «*JB4 3wrn 
f>pEjmi£4 7, 4 8»d*l5infc^«r3t^aiiii-5r £ 

Jcio-C^U-StetBUJi, I5I£0T*&5, ft&B3?<7>?8 
BIS4 3rt(CffS«#^^ctV^5^fctf, M14 3 
A»«05HflBteMu n«36S:«S*v^*, IH«4 
1*^IS2M4 2(C[6]^p*|6](ijt : fTtT, ^aie4 
3£aiiLT, ^2*f«M3 8(dA*f-r5„ ft 1 % 
3 7 <7»gffittl t ft 2 3t^*{S« 3 8 fc Wgfttt 

ii4»o^5<7)T, %S€4 3«iim<z)Ril3fcf4, ft 

2*^«flt4R3 8 4rSii-t-5r iiCioT, l2f*S 
3 6 t »4BS!-*-6*iSifca»1-5iMSlfi*fc* 

5o ft2{l3t«3 6Saiim<7)ii[^<i3ttt. ft2B3t« 
3 6(^lR£;tx5o rcDiptC, BOTH 4 TftJztftt 

i6js«4 8i«fc3f3fe*#*s*^LTv^»^-, mmtm 

S*('^5o 

[0 0 6 5] *-S^<©iB^a;1S4 7*3i^*i-^S1i4 
8Wt::iffit*JW8£LT^fc^»3\ ftl*^*ft« 

3 7aiS&<7>RffiIftf4. r*X<bB«li4 7, 4 8F.9CD& 
b%€ 4 3 Srffljg-f 5 £ , ®m&J8 4 3 <D}gE#rfC;gH L 
T, fl?Rffiftt£&5, tfiRfii3feJ4, ft23t^«f»«3 8 
fcAi*-*-S. tt£A4 3ffliimroffiRfi^l4, ft 2*^ 
?f«t£3 8£jIi®LTt>, ft2ffi3t«3 6(D<B3ietti:E 
35-t" 5 * ft S»+ 5 R: J4 4 & * v \ L/c^o 

rft2*^M««3 8aaa«)*©^«3t»a»«)5*>, 

ft2ffi5t«3 6©<S3tttt¥tT4*fttc:ffi|&-r5^ 
ft2®3tS3 6%aii-f 5o ^(7>j; iS*®i 

4 7*5iUf*rftSffi4 8F^^0fSm#^^LT^4V^ 

[00 6 6] U±.m.WLtz£ 9fC s MLCD3 IT? 

te, B3R««4 743j:tJ«*tft««4 8nU©«JESrPaE-f 
5ri:(c«toT, ft2fi*«3 SSraili-S^cDJfeS^ 
SttSi t^-C#5 0 Lf;#otfiffliLCD3 1l; 

ic, RMLCD3 1ta, JRel^jEcD^mS^ttSr^ 

®^miS4 7*j«tu5*npim«4 8miz.mfrfcftiM£ 

[0 0 6 7] ftl<7JftlSW^ffi(7)BfflSLCD3 It? 

is, ±aufc»ia*- Ki'*5^rft i«3t«3 7mw& 

*»e>*2 0i3t«3 8(cAW-r5*T*c7)^;SSL 1 ©aiiSu 

)t«3 8ffliB«*»e>ft2fll3t*3 8fcWA*t+S*"C© 
*SSL 2©ailHff^<7)3t(75fi):tiMi(4, -§:bTV^5r 



4 
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[0068] mm*- KrojtssL i mi x¥ffim& 

3 7 tm^m^m^ 33 <Dm 3 tm2^mm 

&3 8Z^0>mxmmirZ>ft&X'hZ> o Sll7fcS§L3 
14, *.Sfe"S|5 3 3 AOiSil^«7 2^«0^t, fK^Ji 
43i, ftfrSffigB 3 3 B©A 7-7^^16 9 k % 

m*3 3(i|g2S«4 2fiiJ^6,A*tL, ffi&^IIT-CD 
^2^iiSL4SriiiibTm2StS4 2ffiij75^Wt±iL, SS 

2 7t^ffifS«3 8^Siiig-r53tK§T*$).5„ tR2#SgL 

4 14, *|-ftSte"g|5 3 3 B k 43i?rC (DUlT'ili® 

LTH***K*t&5 7-es*tsn, MI43 

[0 0 6 9] Slt^E— KK»3tKL 2«tt*SJ^*3«ttJ f 3jl 
K©3tKL 1 ©ffiffiiSsiS 1 afc«*#-T?ifc5»£\ TtSSL 

i *mMLxm2mftm3 6fcSA*«-s**s*2«* 
«3 6wsii^ (=«*«) t¥tTfctg»-*-5iei»«jie 

R#t*-Krojt»L2«>(fcffilS*Slttft*ft=-ca!)5 
»3\ *KL2S:iiiaLTlB2[B3t«3 6fcS7JH"5 

ft* s *2fiut«3 6©aja<* (=«*«> iwfcsa 

[0 0 7 0] -#*J±tf#2#1MlMHS3 7, 3 8^f 
<be>tl/4SSIffc5^ SiB*-K«53tKLl 

tt*©*<©«MllfcJ*l/2«**f|:, i-*fot>*Kl4S 

=t o wmmmmM$?>5 8 t*tfaw&4 8 tor^w^ 
sjb 4 3 x-fozmmmnitoWi&m 4 3 <oji s d t &ib£ 

1-tlii*«tV>„ *2 3t^*|flt*3 8iSl/4ilEft«-CiS)5 
*£\ Kfcf^r- K©3tKL 2 <£>{4*@^£ 1 

5(cfi, >tt^fi«gi5 3 3 b tm&mk&mT&vxmxm 

/4&ft*«=, 1-ttfcfe2#ff>x (jt/2) fc*5J:5 

(C, li^«®S^a5 5 7 i*fia]m@4 8 ir<7>ffl<Difc,fiiJi 
4 3T-fe3K*M««ro*fo!yf 4 3<£>jfJ¥d r 
5. rtUCioT, »(6]S«gP3 3 Bd>fell^««Slt 
U5 7$t*(D«L 5<oatj[Jc:ffia-r«*2ftlSL4© 
iiiiHU^W7t<7){itl^5 l/2?lSfi^{4 : iC/i-5(DT% R 
W*- K<7?7tjfSL 2 ©ffiffiSlfi 1 
[0 0 7 1 ] ±*«»3 3 AkXfammi®3 3Bt<OK 

Idfl-ftSftSiKiSyf 4 3cD^j?Sr$p^fl<)l-^Hi-5fc«> 
(c, H*«liR*f6B5 7iSSi£*4 l irWlBt, US 
®4 9^4^tlTV>5. £S«g|$3 3 A<t2tfrS«Sl$ 

3 3 Bi 0fflMtt3S1Stt0ffiAJB 4 3 roSJl d t lot 



(11) 

Jf 4 3 ©If d t i&fcWS&cDjfoSI.jf 4 3C0SJld r t 

14, £S«SB3 3 A?i<DWi 1 m^CDttKD&S,^ ittX. 
tfB*««i4 7-^jfelE*l6 1 £<0i>ftMcmi<\ *Px.lz 
£li5I|6]&4 5 033SI4 9 0>iS£fi&.5S8#fc:£CT 
If^aStt. SSlgafalBS4 5<D£g«gB3 3 AOffirogB 

io cDi^jgco^ffiT-(4, nee 4 9 nm^mm-r^m 1 en 

[0 0 7 2] 0 3ttiairoP5fflMLCD3 1 
*f3 3 <D£8«g|$ 3 3 A<£> 2 BfR#©^gt*i J; 

BS<bLT^i-t<7)r-foSo 1411 I2]3<7>£g1£g|$3 3 
A<OD-D^rffi|HT-fo6„ D-DHfrffif4, ft 1 BffiBM 

20 g&5 8 £ifioT^5o H3«2jli^^C0ffi^(C|4 2ocD 
®3timai4 7^EBStLT*Jt), ^2 0©IitllJ % 
7\f>-yj3\tH5 3l;il&¥fT{-MA,-eg!i-g-oT^5 0 H3 
*SiO { gl4Srffl^T, £&&35 3 3 AW|gl@a|p]JK4 5 
^ba*7e->i/*|pi5 5£*tlRj1-3&ffi«rl»<fc«>©* 

[0 0 7 3] / t e*3lH3*3j;0 : lll4^ffll/>fcia^(-*5V> 

■c, 7 5 3 ^c|ll§^p^ficM^-e»-a■ 5 2 o<nw 

mW&A 7©7*>©7fy^5 3{l!|(CfoS-^pi^ 

mn4 7 ioXt^m-^mmmm4 mmm^in^mmm 
30 «5 2Sr r±mmmmm4 7aj r_t«amig^«5 2j 

tlEL. f2o©IiiS4 7<05*)Wi£7 t'V^lS) 
5 5miJt-*>-5.ftil^-iSf*m«i4 7*JJ;UW&#IE*««4 
7 7)5gfitt$ix5iii^ffi«5 2* rTflWi**«4 7Bj 
rTfl9iS^ffi*5 2bj tia-r. ^m3iaxum4^ 
m^itfowict$\,^x . rtttffi^w? f v^irj 5 

3ffl<7>-4££ rjjgj fcBU «BJW*fct±««©iS!9if 
[0 0 7 4] 1114 914, S*WiC(4, % lga^K4 

5«Boig7 c^^ip] 5 5 \z.nmrz>mmi*x%z>iz 

1^114 9(73MPla5 5 014, **«jKtt, 7^/* 
fiI5 3C*5pn^afe^B|^5 2o<z>B*««4 7 A, 
4 7 BlcSfcaSoTl^So -T*i3*>, PSS4 9«39MP 
SP5 0©±4i*S, ±{RiJBi^mffi4 7 Ai^lgB|6]IK4 5 

so mm4 7Bkmi&.fam4 5k<omi'h?>o 
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[0075] ffimm<r>m&&7F%*3 3-m, mmmrn 

t>*SMtS*7 1 tirt\z.fttEirZ> 0 m&m* 9(D|!pg|$5 
0t4, lSiroW^iA^ST, ±ffl!lBiif 

m« 5 2 Awsiiffl« 72t rmmmmm 5 2 b wjgii 

^Stt7 2(^*tlfc« TjgiiigljMgigj iffc-f 

5) 7 6, &^t>X±t|lJB?!?fI&5 2A:fc4trRBM§if 

m®5 2BroSiS««7 2 J: 5 fc, ffM£*x 

T^5. &*3|2I 3 T-(4, SJt*#««7 5*J±^3ilSSS 

[0 0 7 6] ^1 ©HitO^ffiT-l*, $7 t'V^ft 5 

5 te*n6j-t-5*ffi*5 brv^isj 5 3 fcati6rt-$s 

iEcoiffii^SgiEfillM SK^Cft^J: 5(c, 1114 
«5 2lCfcVNT, gjgffl«c7 2^, Wlffl«5 2roji 

*7 3^^e>T«7 4\z.m.i>m^(omm^^^x^ 

5 0 mfCioT, NSJI4 9<aBRnfflS5 0tt> J& 1 S 
I4 1©fei^^f ? lt 1 ±ffiM3K«4f4 7A©±18 

5» -Tfcfc>*>!81:E4 9£>|Jf§RgB5 0 <0JbiSdS Ji^Wlfi 
114 7 A £>±jg RBlPgB5 0<DT«^TflO 

B*m@4 7 BWTSBtmfcSo r©i?/iiMP 

[0 0 7 7] £fcfcl|l-BilHB«7 2 OjgiiffiJgc 7 2 

€>„ ±fflB*^5 2 AO^ftiJffili, TttB#tt*5 2 
B <£>£«OjSfiiH±fcH£B U ifitm 5 2 AW 
£ffiij«i4, TflHB*1H*5 2BOt«roSfH±W4 
H-TSo • © J; 5 *M»S®fi« 7 2 ^ii*e-ei 

mmw$. 5 2 cogjiffi^ 72i &mmffl$ 1 2 r^sii 

#[6] 5 3 «iffiTjb6 MflEJB 
4 9 4ria«i-Si6JSo*v^iBif««*tfij!i:S i 5 
MP2B5 0(4m£*tfi(44:^<75T\ 7t*y^*ffiI5 3 

4 9 0Sffii4ag7fV^I^5 5 iB&Wt-ft 1 ^ 
iS! 7 K>^2ri*] 5 5 4 9 L 

[0 0 7 8] S^|6]^7trv^|6]5 3 il»¥fT*fl!r 
«»C»fi!J$ilfc»iaEJB4 9ro±(C^lga|S]lll4 5*SJgj$ 
$ix5*&, £lEfflg(4 5*B(C, PSJf4 9<D«(C 



(12) 
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iSB M-y?1?fa 5 5 te#|6]-*-3SEfi#ft Lfc 

T\ 1114 9©/^-^fig^at-*So 

[0079] in i ~h 4 i <D%mmm<^ 

■itm i ©ft*w»wfflio^f a «*^ k fcjturt-a 

[0080] * i se^froSfflliK^S^roiSi 
effroplE^^it/miSeiRjIK^wflt^tt, Si roll 
m<o^ffiroBfflM^fi^*sg^3 3 it£Lv\, 
IK l «*SE«0>tti&***^<D|& l «R©IMWI«©- 

mmmxhz B*ffi« 3 cosw^« 5 [zmmmm^ 

20 SififfieftqEttSftS. Eft»(4, ±fEflfj£<7>BS?Sffi 
8 ^fiJc^ro^ 1 mi 2 -ktcfg l BfflK4 5 ro«"»^^* 

5 3iC7t*>^-t-sr itcto-c, r©± 

LCD©gi@ffifroy?f->3V (titfBS) tiMffli 
LCD©g»««©!)?f-i'3 >-i?r-S:$-BrSfeJt) 
K» PSS9roJfJ¥(4aj©ffi^ro?Kf B JicoJlJ¥ro^S 

[0 0 8 1] mift*&ffi^io\,^X. S#*ffi«5« 

rpj It**)!), SiHffi*4SrSjfflA/-cv>S„ ^x.lc, 

«fia*2©«feiii*fii*»e>*-c» mi^mmnmim 

tt(-, iS»9lTV^|ft|5Sfc«-|6i-f 5*ffi2 5tf#S£ 
L> K^ffi2 5<7?SHl4jg B a B^roBmmil(-*f|S]-rSg|5 

l;y/Wf/vhK^'fv2 6«4t5„ rro^*, 

^^!)^-J/a>'7'fy2 7#4i:5©f, SfflSLC 
S« SilLCD©^pWffi7t5. 

[0082] e 1 ~ia 4 t^-f ^ 1 <Dmte<DMm<o?8.s> 

S^JlS^a 3©JBlElftgt4 5<0*ffilCtt, 1114 9 



n BS2001 -42332 (P2001-42332A) 



23 

#oT$l WHlfeW^WSfflSLCD 3 1 CO=i>- 
X\ SlK»I*roItroMfflSLCD3 l»^S,fi 

[0083] t-vi/^rs] 5 5 z>®.$\mmm 

[6] 5 5 SEfiBWBiH:, 0£<9±%<m 

fct x.(illl 1 ~H4C0i^fflSLCD 3 If 

tt, ^a^6 1 <om*si.xfmmmmmmm5 8<omtm 

1 EfaHl4 5 t i51/i5tSC ®7 If V^rSl 5 5 (C 

^fai-sEism^s^ trv^rfii 5 3 fc*n*i-t-5iaitg 

2 3CDg|iig|ScDjf ffd t #5. OumtfeSWf, 

[0 0 8 4] n CD J; $7 t*>-^f6]5 5(C*f[S]1- 

3^ffiriSEfa^gffirt{c:«o-0'>3»§\ SMBrogM 
ft 0 J; t) < fj£sf B Jf 2 3 WH^SEWft^S)*: d t CD 1 

ic^i-tciiaiS] - t ds-ct 5„ toxica*? trv^ 

ft^JBffd t©l«£JlTlc*SJ:5l^ fBlEl*]§l4 5 

[0 0 8 5] $l£ffiflU 5 iilS!4 1 t©ffl©ai 
ttOf-^^#, 0&£<9*2<. I1SS4 liZM-t 

5 m 1 EASI4 5 ©«BiE«©«tA^© 

[0 0 8 6] ##ffl«Afi, ^ 1 0%;Kro£tt0ftA* 
'TlT3 3^ix.f;SffliLCDt, 9 1 f£HEKW<0ft 
IS*ffS:ix.fciSffllL CDt Sr^ax-eftjgjt L 
T, P*»SfflS!LCD«>«*tttiSr*«Lfc. Il© 

»t3»s»l<0H»ro«*©i85fflS!LCDtJI4 9, fl&WflJ 



.24 

##£l-5tt3rie#fc, x^** y*-5/a 

«io*to»loWflLCD«r 

[00 8 7] *fl:mKAtt, £ <bK, mi ^*S«©M 
ffl!LCD«^yF7^ht, Ii©it©fl©i^ffl 

1*7* M4, ^1^5tegE«©iffi}fflaLCDc03> 
h-J^t, 1 0%~2 0%|fi]±LtV^c o r4x(4«T© 

ffllLCD»3yF7^hiT©Ill^5o miroU 
iS©^<7)i^fflMLCDt(4r r - 1 '^.^ y ^— v'a 

20 [00 8 81 Ii (DMM<DWM(T)W.^^ 

3Sr«ifcWfflS!LCDIcj3V^H:, £ 1 
«<o«*«****«;i;fcii5ffll!LCDJ:0t>, 

&tfSi6]±LTv>3. $ i <nnm<DBm(Dm£km*m* 3 

30 S„ 

[0089] **sj(5 1 ff>mm<^Mmx'it, % 1 e^uou 

ffilSl*aaSr#5JBlElSj«4 5<D3#^fett, fci:^{4 

P>Jit))eJ5^8 0 nmffc5i»S, II1S4 7W 
i»f 1SS4 i±{cai*iaflfSrfflv^rj««$iiS. s 

ALS2004tfc5, ARUOffgtttl 8 0Sf2fif 

<Dfz\mm± 1 0 0 r p mXh *) , n-7l:»t5S«© 
&K1J&KI4 1 ^fcfc 0 100 mm (10 0 mm/m i 

m) T-fcs. z.tucx^xmm.mifi&m&mztiitmi 
eiei*4 sajjferii-rs. misa[«]K4 sciffli^^i 
#is$ix4»^-t?t, ^ffia^^a^tg^tLfc^tii] 

WffllLCD3 1 W^,aiSJ4[6l±$^5 0 

[0090] i5ii *mw<Dm2<Dmm<Dj&mxhz> 

so :JS^r-J-5±»g«fB 1 0 1 <D 2 
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H6i4, H5ro^SSSiSl 0 lOE-EWffiia-efeSo 

3 3 <D$Mmn 3 3 5 (D^mfcU 10 1 {CB&X. 

fcMC/iot^S. H5©£*KI»1 0 1<D&&<D0 
*>, H 1 C0£g&8B3 3 A«g)5 n 0 ptPC^tlSrW-r?)g|5 
n R nl;il4, l5li:#fli^5r«LTlftWHtfBS-rS. ft*3lH5 
*3j;^lll6^ffl^fctftBJ(c:*3^T, r±ffijii^fl;S4 7 

aj (±mmmm®.5 2j rTftw^sn4 7bj rr 
«iJpa"^M«5 2Bj r_h«j rr*j r^j r£j <z>£ 

5 © 2 mmft<ommu* 2 mmmmm 4 7 ^laa 

tTlc^AxT'^oT^-So E-EWBI4, »lia[6]^4 
S15 5 8 ^iioTV^« $?3i-115 0^ffilllT*f4, ^ 1 IB 

[0091] is ©^s«a5 1 o 1 14, ia i <n$.mm& 
3 3 Aa>&mmmt$.5 21c, ttjo^sasi o znt^o 
viDmmm \ o 3£iijpLf;:«j&ic&o-c^5 0 ftjo 

^Sia^l 0 3^gP^*6^6 3^^LTlB**®4 7 
iCfi^L-O^SlS^T^ «-iPS*g|51 0 4 £ L-c«tgi- 

^o^figa^ i o 3 is, *mm(DMmx'i$, mm 
sialyl 0 3(4, mmrnrn 5 2<7>q>$:U&m d, a>oft 

J:5C, Jir B 1^li6 3 tfilS4 l £<DRfH~gaB£ 
|ii«4 lroife^fa^jLTttflp^fiffi 

S103 £S&5ffiB-C'f4, Mii®i3Si®g|5 5 8 <D®&. 

u t mmnmK^ 57 1 tmmm 49^1x149 

114 9(C|4=y^^ h*-/H 0 5tmrtbtlXio 

y , u^missii^5 8(DM?tatii^fl;^sttgi5 5 7 
ftigisas 1 0 1 2 <onjg<£>®fi<7> 

jS)'fflSliW« l l*^^5r#1-5SfflSLCD(4, llffl 
HJSro^ffiOpJffl^LCD 3 l^fRfi^*T-3 3Sr, 

[0 0 9 2] f^Pgfiga^ 1 0 3 f4-^Wi-ii7t'KSr* 

•rs^mttW^^^^^sroT*, wip^ftga^io 

3^iag^tLfcffl«?ri@jgffl«7 2 £ UTffl^S" £14 
1U\ rw/cto(^^2cD^JScoff^r*(4, B^a^is 
»tlS5 7^ THj ttfC^^ttTJB?), ttJP^ftgaigjU 
0 3^iaB£ftfcfSjt«t4KfcHW£7 ll^U^T^S. 

z<D&%m-<nmmmt$,5 2(c*j^t, igi®gi«c7 2 
(4, ±.mmmmi$.5 2<d±<C7 3 ii^otv^n 

•Willi, -*#BJH«5 2»T4»7 4£fifto 
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[0 0 9 3] PSS4 914, £l£ffiR4 5 (CfeS®? 

trv^#i*i 5 5 icssneji-satffiroftSr-e* 
-frSfcfcici, 5 trv^^i*] 5 3 icmWn^m/uxm^- 0 

21<DM^WM4 7 A, 4 7 B^KB^ttfrffi^l 1 3 
fcjB^T, !&liafrBl4 5 3?®<£>Sgl««4 

fifc$*x?>o -Wfc*(C^Se4 9(DMP$|5 5 0{4, 7 t* 

isyjjfaizv&w-ftiz&AsX'm&o 2ocommmm4 7 

A, 4 7BI:Sfci)!oTV^ 0 
10 [00 9 41 05 CD«fiS;-ei4, TffiM$ffi 
$5 2B«|lS«l 1 1 £±filJB*ffi«5 2AOS2 
Sil 1 2i:«S, f 2o<DBiI«5 2A, 5 2Bffll: 
fc5JSiigg#ffi*£7 6 t-tMMUt^SOT, rtL 
P)3O(0i«lll, 112, 7 6*S*iRL*-««Sr 
^ITV>5. iIl4 9CiP|iJ5 0ll IK12454 

i<ofeiiS*!Bii6^a-c, rnf>3ooi«i 1 1, 11 

2, 7 6i^)PJ^5*-ffittMotV^„ rtb 
iCioT, ±ffl!l*5i:U5T{B!lH^l;ffi5 2 A, 5 2B^SB 
BSttfcSWc 1 1 3 \H<om 1 BB|6|ffil4 5 *ffil*3CD!S 1 X 

*mx.Xtemz.mWttZ>(DX\ y V^ifjjft 5 3 t£B§¥ 
2oOiii^ffl^5 2<7?ffi<D|I«c:fc£tf 

£LftV\ :©^f»lEM5 2 0>*-©B3lSffi*£5 

*f|nj-f 5»ffil 0 7*J4:tJ?7lfV^|6]5 3 (c*J-[nI-f-S 
ffiffi 1 0 8 (4, ^SS 4 9 OftiP^*ia^ 10 3itft 

[0 0 9 5] HI 5*3 4:^121 6 2 WjlJi<0^fficD 

30 1 0 1 £ , HI 9 *5«t05|a 1011 

2 S§3tES#f©«ef B «^^^O^S«SB 1 3 £ £Jfc 
«S-T5£, «7©MtI^^fe5 0 m2«§*S^<D^ 
S&SB1 3-CI4, S*fffl*05pffi^(4 rs J 
COT, ^S^9J4, SWffl^7fcftT*/i< , B^ffl«<75 
B9*«H^*K:EaS*t5. rw|gmm2^5feS»©± 
StSSBl 3roiaifi]Kl i®*-BISiS8rttfc5M 

©*ffi(c(4, my 5 3 jdstipj-rssffi^ 2 * 

M#?t-rs 0 m2<Dmmmm<D^.mmui 0 1 -c-14, 

40 i72 fc (tf/i < 7 6 fclHftg 4 9 # 

StoMvci^a. roiB**2©3llt©}gll8©^as»i 

0 1 <D$ifam4 5 (D^-H^ffil^ 5 2 rtfcfcSflJ^O* 

ffif-»4, i»7t'^^ifi]5 3»;:»iai-r5ffiffi^ftJp** 
SBIK 1 0 3 ±(c 1 *gfffc:tt#4i-5 0 
[0 0 9 6] i<D4 p(-^2(7)^J£cD^ffi©*S«a5 1 
0 1 tc*5(4Sit7 t'^^fa 5 3 icttitQ't-SBmtfEKii 

5o "tV(C4oTrcD4 5 fC^ 2 (DHJS<75^ffiCO^S« 
so «i 0 1 tttJftfi^ffmSf-f 
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±-fz>^kfrx-%z> 0 

i o o 9 7 j ^jo^ 2 (Dmm<r)Mm<D^.mm^ 101© 

alas 8<D4Si^ii2[6]^4 5 tmmtezmmz., my 
t'yy-jjfa 5 5 icMfa-tzmm^y t?ymfa 5 3 K*r 

I4isi*0. ljmHiO. 3 u m«T«B5£ T*fc 9 , ?& 
dig 2 3 <£>jSiia<ZWfi? d t *5 5 . OnmX&>Z<DX\ 

3f^ D n n{i«tg;Tf4jg;: 

[00 9 8] |U 2 »*Jfe(©^fficD^*^ 

[0099] fc i mmw<DWi&it^m*v>Mi8.M 
&<D?h. mmm 4 9 t^mmm. 7 1 *s 4. u^shsmh 

W7 6f£(t(C@a«^tlTSiiffl^7 2*3i^i§^#ffl 
4|c7 6 7^b|g^*LT^3*j£S;i&oTV\fU4\ ffcC^a 

(ommm 1 & it* j& 2 rojogco^fis-eiftif! Ltzmiiuz. 

mb-f, ffi<Olf^cT'fcoX'bJ;V\ r*UcfcoT Piffle 
Wft^^SfT-^i^SP^Ig 1 iai6]«4 5 f4$7 t'V 

5 5 (c*f[6]-r?>Mffi*5x-# ^ff tt'p-tn < #54 5 

[0 10 0] ^fc^l*J < tt>*M2ro*J£ro^co?K^ 

m&mstittWDm 2 l 4 aiggi^OT^rois^gii t - 

grf<5 4?k:, ffo&B&ttg&roJIJId r &HSEJ14 9£ 
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it k 3 r k 

[0 10 1] *fciflfa!$4 5^ffiWi£7 f>-^rS]5 5 

MMfKal^^-T-T-foo-Ct iv\, Zb\zm3kK%.tt£ 
10 5iafiKSEf4, 1114 9Wffi^S5^StcPS?,-f, 

£^K?|i:fc4tf!g2<o||Jfe<^ST'(4, JSS 

£i&£-r s*rtwgafaai4£st5§p 3 3 a, 10101 

lffift£|4 5£|&ai&**t#WgafrKi *f 
frSt£gP3 3 B(Om2&m$k4 6 fc, ^ B B B ^OBf*ffi^ 

5 2(^r6j-T5a5^ft^:SJ?:d t <d 1 mu±<o&mz 

GLmyvi/y%fa\cMfti-zmm&Mfo£;&?%3 3B 

<0?g2jiaiS]$|4 6(-^i:5 * lb (4\ £S«gB33A, 1 
0 l^lb«OMEI^*#)fei:l^«ro#feT% 2tflX«gP3 
20 3 BfrbMffi%¥fc : £LXh «tV\ 

[0 1 0 2] HlS«4 1 Wfe«|*|6]^bmT, 7t'V 
^fil~llf&WtCl:A,TBt3-5 20(75pj^«<14 7 A, 

4 7 B roigiifigiSE 7 2 WlSgJf IS P gP 5 0 t fift 

±{Bliiiaiffi« 5 2AWSigffl^7 2©£*©1 
«8^fe, TfiiJli^«5 2 BK>SiiM«7 2Wi*WdiJ 

iSroifitt'©^ 7 trv^iPi 5 3 <^ia^ffi]©s§si 

LV\ rtvl4JWT^aS(-S<5< 0 ±{|iJIii^« 5 2 A 
»jgjSffii!£7 2(Dfc*OftiJSS/!iSTfiiJili*«*5 2BOI 
so iiffi«7 2<DtE&(DMitili<Dm$:m>b-rtlX\,^M&. 

mqU5 o<n&%<7>ms%i\z.my}?^iyj3fa5 sizMfa-t 

[6]5 S^^-^i-SMffi^^cSHH^^So ±{|ijjlimt8 
i52 A<Z>Sigffi« 7 2 (Dfc^cDffl^^ ib T{HIBI*ffi^ 

5 2 BO@ji^7 2©4*©iSISH^T'©t** 
(6]<D8giiz55/J^^(St\ BSPSP5 0(D^*»{|iliffiroiS7 
fv^tRj 5 5 \cMfa-fZ>Ufttf^£ < ^Sfflf, My 
K'^VXfa 5 5 (C*f(6ji-Sia(S]MMffi7>5/h$ < 19 , ft 

40 [0 1 0 3] HSifeJ:trilS2©*lS«)»«w}K**** 
h<n>'Pte< k fc-#tt» 5 t'^^ip] 5 3 i:B&¥tT{c/j: 

oTV^ri#ftt>»*U>. Pfi®4 9 0HQjK5 0 
©fe&£MHM£7f y^|6]5 3 tB§W(-^S(C(4, 
±ffl0iBlgffi«5 2A(7)II^%7 2(D^*CD{|lJ4S^? 5 T 
{81Hi*ffl« 5 2 B 7 2 <Ofe& 

y¥>y%\ZUzW<7\z&A J X'ffiG-? 2o<DmmW,M<nffl 
^ y\f>?%fa<DBLM*fakttfa-tZ>Sifam&m*ft 
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[0 10 41 

*^fc43^-C, KHSSi:*lElfiI«i:©IBfc, 
Ptttt, «5iEi*i*fc9bfV^*i*ifcR#*i«ijfc#i«i-f 

WfcitUf, JR****^*^^ fg 1 S«ffilJ©Sf! 1 

So 

[0 10 5] *fc«±©J:3fc*»lJ]fc±*Uf, 

oo#H*m&a s ffi6£ftfcffi*fci*3icfc3iifrfem i Eft 

if P^©llRStel3Wb;ix-C^3 0 rwj; 5 

StBtt, 5trv^[Ri©K*r*|SUc»|fi|-*-S«ffiSr-es 

[0106] S fc«±£> J: 5 fc:*»IBfc:.fc*Uf, 

[0 10 7] *;fc#«ijju:,fcntf, ffitimnfflaMtt, 

ffi© o *>© y fc* v & -5 -#Biif mffico 9 tr ^ 

AftlcitSI-S^fifld©*!*, 7 trv-^iRitciswtc 
4ot^5 0 -^(ctoTJSSa^^-H:, ic*p a pfc© 
ftTS:, ^fetcStHtcESifc-t-Sr 3. 
WicitUf, iKS^Smn^T, IlSiloll 

I£lB©IS:3£f}, 0±t)^< 1 ;4^oMiiJl<75iii^miS(- 
^ffiJi-S^roa^gJSroiSiJjfejawltfc/io-CV-S. 

[0 10 8] $«bic£fc#fP^£;ixtf, ftftift^lK? 



if FflKicigS 17 if >-^|S](DS*f^l6]^*K6li-5Mffi 
©3S£#T-t5fc*tt»;te>*vr^5©-T?, Pilots 

[Hi] **W©«i«)3llfc©jgl!B-ea!)5a****^ 

3 3 *5*-T5**«S|5 3 3 A© 1 Biift#©1SSI«*5 £Xf% 

[B2] H1©****3IHP3 3 &ffi*itPofll5!L CD 
3 1 OSB^lt^WrjiH-CifeS. 

[0 3 ] HI 1 ©jRii*7p5R^ 3 3 ©£»Rg|5 3 3 A© 2 

[14] 0 3 (Digft^S!?^ 3 3 ©£S«SI5 3 3 A© 1 
[0 5] #^©|R2©3ltfc©^1#.T-fc3^*^*^ 

l 0 i©2W*^©««*5J:tf J t©H 
H©fBKft: S tifc*£7<^¥ffi0 t?fc 5 . 

[0 6] 0 5 ©ifo&**iB^-©££;|KgB 10KO1B* 
#©«!*£© E - E illtfc5„ 

[0 7] *ltt*S«©«fi***^^^-5±*«« 

1 © 2 b*^(d®«*5 £&z<omw<DmHk&tiit&± 

SB7>¥ffi0T-fcS o 

[08] 07 ©?ks**^^©±s«S8 1 © 1 b*§#© 

ffl«c©A-A»fffi0-efc5. 
[0 9] JR2tt*8IIJ^«*****as^a£*Ktt 

*§P5J-¥p50-Cfc-5. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



Lj BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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